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SUMMARY 


ROSEBUD  MINE 
AREA  B 
SBOCND  EXTENSION! 


Action  Under  Consideration 

Western  Energy  Company  proposes  to  extend  Area  B  of  the  Rosebud  Mine  into 
sections  7,  8,  17,  and  18  of  TIN,  R41E  and  sections  12  and  13  of  TIN,  R40E. 
(See  fig.  S-l . )  The  Commissioner  of  State  Lands  must  decide  whether  to 
approve  an  amendment  to  Western  Energy xs  Area  B  permit  as  applied  for  by  the 
company,  to  deny  the  amendment,  or  to  approve  the  amendment  subject  to  stip- 
ulations . 

The  Company's  Proposal 

Western  Energy  proposes  to  mine  42.2  million  tons  of  coal  over  eight  years  at 
an  average  rate  of  5.3  million  tons  per  year  from  both  private  and  Federal 
coal  leases.  The  entire  extension  area  would  cover  1,820  acres,  of  which 
1 3 627  acres  would  be  disturbed  during  mining.  If  the  permit  amendment  is 
approved,  Western  Energy  would  begin  operations  immediately. 

Stannary  of  Impacts 

Geology .  The  impacts  on  the  geologic  setting  of  Area  B  would  not  be  signifi- 
cant. The  revegetated  landscape  would  be  as  stable  as  the  premining 
landscape,  A  few  gullies  might  develop  in  the  uplands  along  the  southern 
boundary  of  Area  B  on  land  used  for  highwall  reduction.  Small  draws  could 
develop  along  drainages  due  to  headward  channel  development.  Development  of 
gullies  and  draws  would  not  adversely  affect  postmining  land  uses. 

Overburden  characteristics  are  not  expected  to  adversely  affect 
postmining  revegetation  success. 

Hydrology .  Mining  would  increase  total  dissolved  solids  (TDS)  of  ground  water 
within  the  extension  area  by  1.5  to  2.25  times.  Despite  the  increase,  the 
water  would  be  usable  for  stock  watering. 

Mine  spoil  from  Area  E  and  old  Northern  Pacific  spoil  has  and  will 
continue  to  change  the  water  quality  in  Cow  Creek,  possibly  decreasing  the 
productivity  of  creek-bottom  vegetation  near  the  mine.  Spoil  water  from  Area 
B  and  Area  B  extension  may  reach  Cow  Creek  within  1,000  years,  but  possibly 
not  before  10,000  to  20,000  years,  continuing  increased  TDS  levels  and  impacts 
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on  creek-bottom  vegetation.  Increased  TDS  levels  in  alluvial  ground  water 
quality  would  not  change  the  overall  pattern  of  land  use  around  Colstrip. 

For  the  first  half  year,  pumping  water  out  of  the  mine  area  would  add  a 
considerable  amount  of  ground  water  to  the  East  Fork  of  Armells  Creek.  This 
could  slightly  increase  waterlogging  of  hayflelds  and  pastures  downstream  from 
Colstrip . 

Soils .  Once  respread  during  reclamation,  the  soils  in  the  proposed  distur- 
bance area  would  present  few  limitations  to  the  growth  of  new  vegetation. 
Some  impacts  to  soils  would  be  unavoidable  during  soil  salvage,  replacement, 
and  some  stockpiling.  The  impacts  could  result  in  increased  sensitivity  of 
the  disturbance  area  to  mismanagement  and  drought  for  an  unknown  period  of 
time  after  mining. 

Vegetation.  1,627  acres  of  vegetation  would  be  destroyed  by  mining  over  a 
period  of  8  years.  Reclamation  would  reestablish  plant  communities  primarily 
of  native  species.  Rangeland  forage  production  would  probably  increase; 
however,  plant  diversity  would  be  lower  for  probably  several  years  after 
mining . 

Wildlife ,  Impacts  to  wildlife  species  would  be  minimal  and  localized. 
Species  characteristic  of  areas  low  in  diversity  would  be  most  affected.  Some 
nesting  and  brooding  cover  for  sharp-tailed  grouse  might  be  lost,  along  with 
some  antelope  summer  range. 

Climate .  Continued  mining  in  Area  B  would  not  affect  the  climate.  Particu- 
late emissions  would  remain  at  or  near  ground  level,  and  total  emissions  would 
be  too  small  to  affect  either  precipitation  or  radiation  balance. 

Air  Quality.  Mining  in  sections  7,  8,  17,  18  of  Area  B  would  not  signifi- 
cantly affect  present  air  quality. 

Employment  and  Income.  The  extension  of  Area  B  would  allow  the  continuation 
of — not  increase — the  number  of  jobs  at  the  Rosebud  Mine. 

Social  Conditions.  The  population  of  Rosebud  County,  Colstrip,  and  Forsyth 
are  projected  to  peak  in  1983,  decline  through  1986,  and  remain  relatively 
stable  from  1986  through  1993.  The  percentage  of  the  population  attributable 
to  Area  B  extension  is  and  would  remain  small.  The  extension  would  probably 
contribute  to  the  stability  of  Colstrip8 s  social  life,  especially  from  1983  to 
1986,  a  period  of  rapid  population  decline. 

Social  and  Community  Services.  The  population  arising  from  Area  B  extension 
would  continue  to  contribute  to  the  strain  on  the  services  in  Colstrip  that 
are  now  inadequate.  The  inadequate  services  include  housing  and  medical 
services.  Even  so,  inadequacies  in  service  would  last  only  through  1985, 
after  which  Colstrip' s  population  is  projected  to  fall  sharply,  eliminating 
service  deficiencies. 

Fiscal  Conditions.  Over  the  life  of  the  Area  B  extension,  school  districts 
and  State,  Federal,  and  county  governments  would  receive  about  $155.9  million 
in  tax  revenues. 
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Land  Use.  The  Area  B  extension  would  temporarily  displace  grazing  on  1,820 
acres . 

Transpor La t ion .  The  extension  of  Area  B  would  not  noticeably  change  either 
train  or  highway  traffic  levels  in  Rosebud  County. 

Recreation.  Since  the  extension  of  Area  B  would  not  increase  populations  no 
impact  on  recreation  facilities  or  sites  in  or  near  Colstrip  is  expected. 

Cultural  Resources.  Mining  would  mainly  affect  resources  found  in  the  one- 
mile  "buffer  zone,"  or  band,  around  the  permit  area:  several  homesteads  may 
be  damaged  by  blasting  or  vandalism;  prehistoric  sites  may  be  vandalized  or 
collected. 

Aesthetics .  Aesthetic  impacts  following  reclamation  would  be  insignificant. 
Within  several  decades  after  the  completion  of  mining,  neither  the  vegetation 
nor  the  topography  of  the  postmining  landscape  would  contrast  with  surrounding 
unmined  land. 
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THE  EIS:    WHY  IT  IS  WRITTEN 
WD  IS  INVOLVED 
WHAT  DECI SIGNS  MUST  BE  MADE 


Western  Energy  Company  proposes  to  extend  Area  B  of  its  Rosebud  Mine  into 
sections  7,  8,  17,  and  18  of  TIN,  R4E  and  sections  12  and  13  of  TIN,  R41E. 
Area  B  lies  within  Rosebud  County,  just  south  of  Colstrip,  Montana.  The 
company  holds  a  permit  for  its  existing  Area  B  operation.  But  the  Department 
of  State  Lands  must  approve  an  amendment  to  the  permit,  in  accordance  with  the 
Montana  Strip  and  Underground  Mine  Reclamation  Act,  before  mining  can  extend 
into  the  new  area. 


THE  EIS 

The  Department  of  State  Lands  has  determined  that  the  proposed  mining  and 
reclamation  plan  amendment  may  "significantly  affect  the  quality  of  the  human 
environment."  The  Department  has  therefore  prepared  an  environmental  impact 
statement  (EIS)   (Montana  Environmental  Policy  Act  [MEPA] ,  1971). 

As  required  by  MEPA,  the  Department  must — 

(1)  issue  a  draft  EIS. 

(2)  encourage  and  accept  public  comments  on  the  draft. 

(3)  depending  on  the  number  and  nature  of  the  comments, 
publish  a  final  EIS  that  contains- — 

(a)  corrections  or  clarifications  of  the  draft  text  and 

(b)  responses  to  each  substantive  comment. 

No  sooner  than  15  days  following  publication  of  the  final  EIS,  the 
Department  must  make  a  decision  on  Western  Energy's  application. 

The  EIS  describes  for  the  public  (1)  the  company's  proposal,  (2)  the 
lands,  people,  and  resources  that  the  proposal  would  affect,  (3)  the 
impacts — mostly  unavoidable — of  the  proposal,  and  (A)  mitigating  measures  that 
would  reduce  the  proposal's  impact.  The  EIS  does  not  present  the  Department's 
proposed  decision.  The  document  merely  helps  ensure  that  the  proposed 
operation  is  well  planned  and  environmentally  sound  and  that  concerns  of  all 
are  heard  and  considered. 
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PREVIOUS  EISs  ON  AREA  B 

In  1976  the  Department  of  State  Lands  prepared  an  EIS  on  the  expansion  of 
Western  Energy's  Rosebud  Mine  into  section  3,  TIN,  R41E  of  Area  B.  In  1980 
the  Department  supplemented  the  1976  statement  with  an  EIS  that  focused  on  the 
extension  of  Area  B  Into  sections  4,  9,  and  10  of  TIN,  R41E.  The  Department 
is  now  supplementing  the  most  recent  EIS,  with  this  addendum  EIS,  which 
focuses  on  the  areas  to  be  mined  in  a  second  extension  of  Area  B„ 

Other  EISs  pertinent  to  the  Rosebud  Mine  have  been  written,  such  as  the 
Rosebud  Mine  Area  C,  Block  1,  EIS,  published  in  final  in  August,  1982,  and  the 
Montco  Mine  EIS.  The  Area  C  EIS  contains  information  on  the  effects  of  mining 
the  entire  Rosebud  Mine,  including  Area  B .  The  Montco  Mine  EIS  contains 
information  pertinent  to  Rosebud  County's  land  use,  fiscal,  transportation, 
and  employment  and  income  conditions.  On  many  subjects,  this  addendum  EIS  is 
brief.  For  further  information,  the  reader  is  directed  to  both  the  Area  C, 
Block  1,  and  Montco  Mine  documents. 


SCOPE  OF  ANALYSIS 

The  EIS  analyzes  the  immediate  and  cumulative  effects  of  Western  Energy's 
proposed  Area  B  extension  mining  and  reclamation  plan.  The  document  discusses 
the  impacts  the  mine  would  have  on  the  physical  environment,  including  soils, 
vegetation,  water  quality,  air  quality,  and  a  number  of  other  subjects.  The 
EIS  also  projects  (1)  demands  on  environmental  resources  of  land,  water,  air, 
and  energy  and  (2)  the  impact  the  mine  would  have  on  human  populations, 
Including  land  use,  fiscal  conditions,  social  conditions,  and  other  subjects. 
The  impacts  discussed  generally  include  direct  impacts  from  mining,  off-site 
impacts  caused  by  mining,  and  other  impacts  resulting  from  changes  in  employ- 
ment and  economic  activity. 

The  analysis  is  based  on  the  mining  and  reclamation  plan  submitted  by 
Western  Energy  and,  where  additional  data  were  considered  necessary,  on  the 
most  up-to-date  Information  available. 


AGENCY  RESPONSIBILITIES 


A  number  of  agencies  have  participated  in  the  writing  or  review  of  the  EIS  and 
a  number  will  participate  in  the  issuance  of  permits  necessary  for  a  mining 
operation. 
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Montana  Department  of  State  Lands 

The  Department  of  State  Lands  (DSL)  administers  the  Montana  Strip  and  Under- 
ground Mine  Reclamation  Act  (82-4-2  MCA) ,  under  which  Western  Energy  has 
applied  for  an  amended  permit.  The  act  provides  for  protection  of  environ- 
mental and  cultural  resources  in  and  around  the  proposed  mining  area. 

The  strip  mine  act  was  passed  in  1973.  It  requires  that  any  company 
removing  or  intending  to  remove  coal  must  first  obtain  a  permit  from  the 
Department  of  State  Lands.  In  its  permit  application  a  company  must  submit  a 
plan  that  meets  all  the  requirements  of  the  act.  The  plan  must  present  data 
of  sufficient  quality  and  quantity  to  allow  the  Department  to  make  a  complete 
review. 

The  mining  plan  must  show  that  the  company  will  salvage  and  replace  all 
topsoil  from  the  land  to  be  mined,  restore  the  mined  land  to  the  approximate 
premining  contour,  and  plant  a  permanent  and  diverse  cover  of  vegetation 
composed  mainly  of  native  species.  The  company  must  also  minimize  impacts  on 
wildlife,  protect  alluvial  valley  floors,  and  preserve  the  hydrologic 
functions  (such  as  subirrigation)  of  valleys.  These  provisions,  as  well  as  a 
variety  of  others,  must  be  met  by  the  company. 

Typically,  after  receipt  of  an  application,  the  Department  issues  a 
"deficiency"  letter.  The  letter  points  out  to  the  company  the  parts  of  the 
mine  plan  that  do  not  meet  the  law.  The  company,  in  consultation  with  the 
Department,  then  changes  the  plan.  Through  frequent  meetings  and  the  use  of 
the  deficiency  letter  (and  often  a  second)  the  company  and  the  Department 
continually  improve  the  mine  plan.  When  the  plan  has  adequately  addressed  all 
provisions  of  the  law,  it  is  deemed  complete.  It  is  on  this  completed  plan 
that  the  Department  bases  its  permit  decision. 

Montana  Department  of  Health  and  Environmental  Sciences 

Western  Energy  Company  was  issued  an  air  quality  permit  (No.  1483)  by  the  Air 
Quality  Bureau  of  the  Department  of  Health  and  Environmental  Sciences  for  "one 
surface  coal  mine  and  extraction  facilities  comprised  of  Areas  A,  B ,  and  E"  on 
October  22,   1980.     The  permit  is  valid  until  completion  of  mining. 

Western  Energy  has  filed  with  the  Water  Quality  Bureau  for  renewal  of  its 
Montana  Pollutant  Discharge  Elimination  System  (MPDES)  permit  (No.  0023965). 
The  permit  would  cover  surface  water  discharges  from  pits  and  ponds  and 
sanitary  wastewater  discharges  for  Western  Energy's  entire  Rosebud  Mine. 
Discharges  have  to  meet  effluent  limitations  and  standards  established  by  the 
Montana  Board  of  Health  and  Environmental  Sciences. 

State  Historic  Preservation  Office 

Pursuant  to  the  Montana  Strip  and  Underground  Mine  Reclamation  Act  (MCA  82-4- 
201  through  82-4-228),  the  Montana  Antiquities  Act  (MCA  22-3-401  through  22-3- 
442),  and  the  National  Historical  Preservation  Act  (P.L.  89-665  as  amended  and 
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reauthorized  E.O.  11593),  the  State  Historic  Preservation  Office  has  the 
obligation  to  cooperate  with  and  advise  the  Department  of  State  Lands  when 
potentially  valuable  historical,  archaeological,  or  other  cultural  resources 
are  located  in  a  project  area.  Part  of  the  advice  given  to  the  Department  may 
include  comments  on  a  company's  plan  for  impact  mitigation  of  sites  in  a 
project  area  that  are  eligible  for  nomination  to  the  National  Register  of 
Historic  Places.  In  addition,  the  office  reviews  the  EIS  to  ensure  compliance 
with  cultural  resource  regulations. 

In  the  process  of  project  implementation,  the  State  Historic  Preservation 
Office  is  responsible  for  issuing  antiquities  permits  for  projects  that  lie  on 
State-owned  lands.  After  the  survey  is  complete,  the  office  seeks  a  determi- 
nation from  the  Keeper  of  the  National  Register  for  sites  believed  to  be 
eligible  for  listing  on  the  National  Register  of  Historic  Places. 

U.S.  Fish  and  Wildlife  Service 

Under  the  Surface  Mining  Control  and  Reclamation  Act,  the  U.S.  Fish  and 
Wildlife  Service  must  review  this  statement  for  compliance  with  the  Endangered 
Species  Act. 

Office  of  Surface  Mining 

The  U.S.  Department  of  the  Interior,  Office  of  Surface  Mining  (OSM) ,  must  also 
approve  the  mining  and  reclamation  plan  amendments  to  Western  Energy's  Area  B 
under  the  Surface  Mining  Control  and  Reclamation  Act  of  1977,  since  some  of 
the  coal  proposed  for  mining  is  Federal  coal.  Federal  approval,  however,  is 
not  considered  in  this  addendum. 


ADMINISTRATIVE  ALTERNATIVES 

After  evaluation  of  this  addendum  EIS  and  the  mine  plan  amendment,  the  Depart- 
ment of  State  Lands  may  take  one  of  the  following  five  administrative  alterna- 
tives. Any  of  these  alternatives  could  be  chosen  to  reduce  the  impacts  of  the 
proposed  amendment  to  Western  Energy's  Area  B  mining  and  reclamation  plan  or 
to  comply  with  legal  requirements  and  lease  terms. 

1.  Approve  the  Permit  Amendment  as  Proposed 

The  environmental  effects  of  approving  the  amendment  to  Western  Energy's 
Area  B  mining  and  reclamation  plan  as  proposed  are  contained  in  Chapter  III. 

2.  No  Action 

If  no  action  were  taken  by  the  Department  within  240  days  after  receipt 
of  a  completed  application  for  a  mining  and  reclamation  permit,  it  is  possible 
that  the  permit  could  be  statutorily  approved  by  default. 
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Montana  does  not  have  a  formal  administrative  alternative  to  "defer 
action"  following  the  receipt  of  a  completed  application  for  a  mine  and 
reclamation  permit. 

3.  Deny  the  Permit  Amendment 

The  Department  may  reject  a  proposed  plan  that  does  not  meet  Montana's 
permanent  regulatory  program  (ARM  26.4.301  et  seq . ) .  The  effects  of  denying 
the  permit  amendment  would  be  that  the  physical  environment  of  the  mine  plan 
area  would  remain  as  described  in  chapter  II.  The  changes  in  the  social  and 
economic  conditions  of  the  county  that  would  result  from  permit  denial  are 
described  in  Chapter  IV. 

4.  Selectively  Deny  the  Permit  Amendment 

The  Department  would  deny  the  permit  to  mine  in  a  specified  area  where 
reclamation  consistent  with  the  requirements  of  the  act  is  not  possible.  The 
specified  areas  would  include  those  having  special,  exceptional,  critical,  or 
unique  characteristics,  or  where  mining  would  affect  the  use,  enjoyment,  or 
fundamental  character  of  neighboring  land  having  the  above  special  character- 
istics. The  impact  analysis  in  this  EIS  has  not  disclosed  any  such  lands,  but 
that  does  not  preclude  such  action  following  review  of  this  EIS. 

5.  Approve  the  Permit  Amendment  with  Stipulations 

If  parts  of  the  proposed  plan  were  considered  unacceptable,  the  Depart- 
ment could  grant  the  permit  amendment  with  stipulations.  Possible  stipula- 
tions would  include  any  modifications  or  additions  to  the  proposed  plans  that 
the  Commissioner  of  State  lands  considered  necessary  to  meet  the  requirements 
of  State  laws. 

Modifications  or  additions  that  would  reduce  the  impacts  of  the  mine  are 
listed  as  separate  sections  at  the  end  of  each  subject  in  chapter  III.  These 
sections  are  titled  "Mitigating  Measures."  Not  until  the  granting  of  the 
permit  by  the  Commissioner  of  State  Lands  would  it  be  known  which  stipulations 
would  be  attached  to  the  permit  to  comply  with  the  Montana  Strip  and 
Underground  Mine  Reclamation  Act. 


Chapter  I 


WESTERN  ENERGY  COMPANY'S 
PROPOSAL 


Area  B,  two  miles  south  of  Colstrip,  Montana,  is  one  of  five  mining  units 
making  up  the  Rosebud  Mine.  (See  fig.  1-1.)  Western  Energy  Company  has 
applied  to  the  Department  of  State  Lands  to  amend  its  mining  and  reclamation 
permit  for  Area  B.  The  company  has  mined  out  section  3,  TIN,  R41E  of  Area  B, 
under  a  permit  granted  following  a  1976  EIS.  The  company  is  now  mining 
sections  4,  9,  and  10  under  a  permit  granted  following  a  1980  EIS  on  the 
expansion  of  Area  B.  Western  Energy  is  applying  for  an  amendment  to  its  1980 
permit  to  further  extend  Area  B  into  sections  7,  8,  17,  and  18  of  TIN,  R41E 
and  sections  12  and  13,  TIN,  R40E.     (See  fig.  1-2.) 

There  are  a  total  of  2,542  acres  now  in  Area  B.  Of  these,  1,176  were 
permitted  in  1976  and  1,366  in  1980.  Western  Energy  proposes  to  extend  the 
area  another  1,820  acres;  1,574  acres  would  be  bonded  for  mining  level  distur- 
bance, which  would  include  areas  used  for  mining,  roads,  highwall  reduction, 
soil  and  overburden  stockpiles,  and  associated  disturbance.  The  remaining  246 
acres  would  be  bonded  for  facilities  disturbance. 

Mining  in  sections  4,  9,  and  10  began  in  1980.  Mining  in  the  sections 
discussed  in  this  addendum  (7,  8,  17,  18  of  TIN,  R41E,  and  12  and  13  of  TIN, 
40E)  would  begin  as  soon  as  the  mining  permit  is  approved.  Coal  production 
would  last  8  years. 


COAL  RESERVES 

Six  coal  seams  lie  within  Area  B .  Two  of  these,  the  Rosebud  and  the  McKay, 
are  mineable  by  today's  surface  mining  technology.  Western  Energy,  however, 
would  mine  only  the  Rosebud  seam,  the  upper  of  the  two.  The  McKay  seam,  lying 
an  average  of  23  feet  below  the  Rosebud,  is  of  poorer  quality,  containing 
higher  amounts  of  sulfur,  iron,  and  sodium  than  the  Rosebud  seam.  (See  table 
1-1.)  The  iron  makes  the  McKay  coal  tend  to  slag  at  normal  boiler  operating 
temperatures;  the  sodium  increases  the  likelihood  of  boiler  tube  deteriora- 
tion. Western  Energy  has  not  found  a  market  for  the  McKay  coal  and  does  not 
plan  to  mine  the  seam,  although  the  nearby  Peabody  mine  does  mine  and  market  a 
blend  of  the  McKay  and  Rosebud  coal. 
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TABLE  1-1 

Coal  Quality  as  Received 


Measure  Coal  Seam 


Rosebud  McKay 


BTU  Per  Pound  8,438  8,533 

Percent  Moisture  25.16  26.64 

Percent  Ash  9.78  7.40 

Percent  Sulfur  1.08  1.51 


The  Rosebud  seam  within  the  application  area  (in  sections  7,  8,  17,  &  18) 
contains  42.2  million  tons  of  economically  recoverable  coal.  (See  table  1-2.) 
These  reserves  would  be  mined  over  8  years  at  an  annual  average  rate  of  5.3 
million  tons  per  year.  Four  to  five  percent  of  the  total  reserves  would  be 
lost  because  of  regulatory  constraints,  spillage,  and  limits  on  present  coal 
extraction  technology.  Projected  coal  production  from  Area  B  is  shown  in  table 
1-3.  Sections  12  and  13,  although  part  of  the  permit  area,  would  not  be  mined 
and  are  therefore  not  included  in  estimates  of  coal  reserves.  These  sections 
would  only  be  used  for  highwall  reduction  during  reclamation. 


TABLE  1-2 

Coal  Reserves  in  Area  B 
(Sections  7,  8,  17,  18) 


Seam  Average  Thickness      Total  Reserves  Net  Mineable  Reserves 

(Feet)  (millions  Losses  (millions 

of  tons)  of  tons) 


Rosebud  22.3  44  4-5%  42.2 

McKay  8.0  14.4  — *  — * 


*The  McKay  seam  would  not  be  mined 


Western  Energy  proposes  to  ship  all  coal  from  Area  B  to  meet  long 
contracts  with  the  same  customers  in  the  upper  Midwest  that  have  received 
in  the  past.     (See  table  1-4.)     Electric  utilities  would  burn  most  of  the 


—term 
coal 
coal 
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TABLE  1-3 

Annual  Production  from  Area  B 


Years  Tons  (millions) 


(4,  9,  10) 

(7,  8,   17,  &  18) 

Total 

1 

7.3 

0 

7.3 

2 

7.0 

0 

7.0 

3 

3.3 

0 

3.3 

4 

1.5 

6.2 

7.7 

5 

1.7 

4.1 

5.8 

6 

2.6 

4.4 

7.0 

7 

1.9 

6.2 

8.1 

8 

2.2 

5.7 

7.9 

9 

3.0 

5.4 

8.4 

10 

0.9 

4.5 

5.4 

11 

_0 

5.7 

5.7 

Total 

31.4 

42.2 

73.6 

in  coal-fired 
be  burned  for 

electric  generating  plants, 
space  and  process  heat. 

About  200,000  tons 

per  year  would 

An  average  of  120  feet  of  overburden  covers  the  Rosebud  seam.  The  over- 
burden is  shallowest — less  than  50  feet  in  places — near  the  East  Fork  of 
Armells  Creek,  where  Western  Energy  would  begin  mining.  Overburden  cover 
increases  to  200  feet  where  the  Rosebud  seam  underlies  the  high  bluffs  in 
sections  17  and  18. 


Western  Energy  now  owns  or  has  coal  leases  for  the  entire  area  proposed 
for  mining.  (See  fig.  1-3.)  Of  the  1,820  acres  of  the  surface  that  are  part 
of  the  permit  amendment  application,  Western  Energy  leases  about  30  percent 
from  Burlington  Northern,  Inc.,  and  Consolidation  Coal  Company.  The  rest  is 
owned  by  Western  Energy.     (See  fig.  1-4.) 


MINING  PLAN 


Faci lities 

Western  Energy  proposes  to  haul  coal  from  Area  B  about  2.5  miles  to  the  coal 
handling  facilities  at  Area  A,  north  of  the  East  Fork  of  Armells  Creek.  Coal 
from  both  Areas  A  and  Area  B  would  be  loaded  onto  unit  trains  for  shipping  to 
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TABLE  1-4 

Previous  Area  B  Coal  Sales 
(thousands  of  tons) 

[Source:    Western  Energy  Company,  written  corrmun. ,  August  25,  1982] 


Customer  1976       1977        1978        1979        1980  1981 

Northern  States  Power1  415      2,440     1,482       1,040  728  2,312 

Sherburn  1  &  2 2  (Minn.)3 

Wisconsin  Power  and  Light1  264       1,011        514  355  340  1,510 

2  3 
Columbia  (Wise.) 

Upper  Peninsula  Generating1  0  35  56  59  45  258 

2  3 
Marquette  (Mich.) 


Great  Lakes  Coal  33 
(St.  Paul,  Minn.) 

Lake  Superior  District  Power1  2 

2  3 
Bayfront  (Wise.) 

4 

Various  Spot  Market  Sales  0 


200        261  180        127  236 


14  25  6  0  9 


0  0  0  0  1,162 


Electric  utility 

Generating  station  receiving  coal 
Coal  destination 

Includes  Montana  Power  Company,  Minnesota  Power  and  Light,  Great  Western 
Sugar  Company,  and  several  others 


Coal  Reserves  /  1-7 


1-8  /  Coal  Reserves 


Mining  Plan  /  1-9 


customers.  Western  Energy  does  not  plan  to  build  new  facilities  for  Area  B. 
Facilities  that  are  now  used  for  both  Areas  A  and  B  (fig.  1-5)  and  that  would 
continue  in  use  include  the  following: 

— A  2. 0-mile  access  road  to  highway  FAP  39. 

— -A  3.8-mile  railroad  spur  and  loop  track  in  Area  A. 

— Several  steel-framed  structures,  an  office,  a  maintenance  shop,  change  rooms 
and  bath  facilities,  storage  buildings,  and  a  heavy-equipment  wash  facility. 

— Fuel  and  explosive  storage  tanks. 

—Coal-handling  facilities  at  Area  A,  including  primary  and  secondary 
crushers,  coal  storage  pile,  tipple  loadout  with  weighing  and  sampling 
stations,  and  a  unit  train  loadout. 

— Water  supply  from  Colstrip,  a  three-cell  lagoon  for  domestic  waste,  and 
impoundments  to  collect  water  for  dust  suppression. 

— Existing  haul  roads  with  new  extensions  into  the  pit. 

— A  115  kV  and  a  12.5  kV  powerline  from  Colstrip. 

— Portable  substations  to  provide  power  to  equipment  in  the  pit. 


Mining-  Method 

Western  Energy  proposes  to  strip  mine  Area  B  using  dragline  excavation.  The 
company  would  begin  mining  by  excavating  a  long  boxcut  (the  first  cut  of  the 
mine)  just  south  of  and  parallel  to  the  East  Fork  of  Armells  Creek  in  the 
northern  half  of  sections  7  and  8.  (See  fig.  1-2.)  Mining  would  advance  in  a 
southerly  direction  as  the  dragline  moves  back  and  forth  (east  and  west) 
across  the  mine  area.  The  cuts  in  sections  7,  8,  17,  and  18  would  tie  into 
the  cuts  in  section  9  of  the  current  permit  area.  Figure  1-2  shows  the  areas 
to  be  mined  by  year  throughout  the  life  of  the  mine.  Table  1-5  shows  the 
acres  to  be  disturbed  each  year. 

Before  any  excavation  of  overburden,  scrapers  would  strip  topsoil  to  an 
average  depth  of  8  to  9  inches.  The  scrapers  would  then  strip  subsoil  to  an 
average  depth  (below  topsoil)  of  two  feet.  Following  soil  removal,  the 
overburden  would  be  drilled  and  blasted,  and  a  dragline  (sometimes  assisted  by 
scrapers)  would  strip  the  loosened  overburden  down  to  the  Rosebud  seam.  The 
company  would  then  drill  and  blast  the  Rosebud  coal,  and  1 7-cubic-yard  shovels 
would  load  the  coal  into  120-ton  coal  haulers  (trucks)  .  The  coal  haulers 
would  transport  the  coal  to  the  Area  A  and  B  coal  handling  facilities,  where 
the  coal  would  be  crushed  and  loaded  into  rail  cars  for  shipment. 
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FIOJRE  1-5— Area  B,  Showing  Facilities  Shared  with  Area  A 
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TABLE  1-5 

Acreage  Disturbed  Over  Life  of  Mine — Area  E 


Year 

Acres  Disturbed 
(Sections  4,  9,  10) 

Acres  Disturbed 
(7,  8,   17,   18,   12,  13) 

1 

370 

0 

2 

156 

0 

3 

92 

0 

4 

39 

452 

5 

44 

110 

6 

69 

103 

7 

102 

146 

8 

94 

147 

9 

201 

145 

10 

88 

191 

11 

0 

334 

1 ,255 

1,628 

During  boxcut  excavation,  topsoil,  subsoil,  and  overburden  would  be 
dumped  in  segregated  storage  piles  outside  the  area  to  be  mined.  During 
excavation  of  the  second  and  later  cuts,  the  dragline  would  cast  overburden 
directly  into  the  mined-out  pit  left  from  the  preceding  cut.  Scrapers  taking 
topsoil  and  subsoil  would  respread  the  soil  on  mined-out  pit  areas  that  have 
been  filled  with  overburden  and  regraded,  avoiding  topsoil  stockpiling  except 
during  boxcut  excavation. 

Department  of  State  Lands  regulations  require  that  during  mining  all 
disturbed  surface  drainage  be  passed  through  sediment  ponds  before  leaving  the 
permit  area.  Accordingly,  Western  Energy  would  detain  all  runoff  from 
disturbed  land,  spoils,  and  soil  stockpiles  in  sedimentation  ponds  capable  of 
completely  containing  runoff  from  the  10-year  24-hour  precipitation  event. 
Berms,  ditches,  and  sediment  traps  would  intercept  the  runoff  from  haul  roads 
and  soil  stockpiles.  Western  Energy  has  obtained  Montana  Pollution  Discharge 
Elimination  System  (MPDES)  permits  from  the  Department  of  Health  and  Environ- 
mental Sciences  for  the  proposed  sedimentation  ponds  in  Area  B.  The  company 
is  required  to  sample  all  discharge  and  provide  the  results  of  these  samples 
to  the  Department  of  Health  and  Environmental  Sciences  and  the  Department  of 
State  Lands.  Western  Energy  Company's  MPDES  permit  stipulates  that  discharge 
water  from  the  mine  will  not  exceed  the  effluent  standards  listed  in  the 
permit . 

During  mining,  ground  water  would  drain  into  the  mining  cuts  from  Rosebud 
overburden,  Rosebud  coal,  and  possibly  from  East  Fork  of  Armells  Creek  allu- 
vium. Ground  water  inflow  into  the  pit  would  be  periodically  pumped  into 
sedimentation  ponds.  Some  of  this  water  would  be  used  for  dust  suppression. 
When  necessary,  Western  Energy  would  discharge  excess  water  in  accordance  with 
its  pollutant  discharge  (MPDES)  permit. 
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Throughout  the  life  of  the  mine  Western  Energy  would  monitor  water  levels 
and  water  quality  in  wells  near  the  mine  area.  Monitoring  would  include 
continuous  water  level  records  for  the  Rosebud  and  McKay  strata  and  East  Fork 
Armells  Creek  alluvium  both  upgradient  and  downgradient  of  Area  B.  The 
company  would  submit  water  level  and  quality  data  quarterly  to  the  Department 
of  State  Lands. 

Ehployment  Levels 

At  an  average  annual  coal  production  rate  of  5.3  million  tons  per  year,  the 
Area  B  extension  would  employ  about  153  full-time  workers. 


EBCToAMATIGN  PLAN 

Once  the  dragline  has  cast  spoil  from  the  active  mining  pit  into  the  mined-out 
pit,  crawler  tractors  (bulldozers)  and  scrapers  would  grade  the  spoils  to 
approximately  the  premining  contour.  (See  fig.  1-6.)  Scrapers  and  dozers 
would  grade  only  along  the  contour,  to  minimize  erosion  and  provide  a  surface 
that  would  prevent  topsoil  slippage.  Slopes  would  not  exceed  5:1  (20 
percent).  Any  spoil  material  determined  by  field  testing  to  be  potentially 
harmful  to  growth  of  plant  life  after  mining  would  be  buried  under  8  feet  of 
nontoxic  overburden. 

During  the  final  stages  of  spoil  regrading,  Western  Energy  would  recon- 
struct the  approximate  premining  drainages.  All  slopes  between  drainages 
would  be  constructed  with  a  complex  (convex-concave)  profile,  a  configuration 
that  minimizes  erosion.  Drainages  would  be  constructed  with  a  continuous 
concave  profile,  thereby  avoiding  nick  points  (short  gullies  through  bulges  in 
the  profile).  Drainage  design  would  emphasize  approximately  the  same  channel 
and  flood  dimensions  as  those  that  existed  before  mining.  Channels  would  be 
restored  to  their  natural  meandering  pattern  with  geomorphically  acceptable 
gradients. 

When  Western  Energy  reaches  the  edge  of  the  area  to  be  mined,  the  pit 
would  create  a  "highwall,"  that  is,  a  steep  cut  rising  from  the  base  of  the 
Rosebud  seam  to  the  undisturbed  surface.  The  company  would  fill  the  pit  with 
stored  boxcut  spoils  and  then  use  crawler  tractors  and  scrapers  to  break  down, 
or  "reduce,"  the  remaining  highwall  and  regrade  it  into  complex  slopes  no 
steeper  than  5:1.  During  the  process,  the  mined  area  would  be  graded  into  the 
undisturbed  land  to  make  a  smooth  and  stable  transition  in  topography. 

Following  spoils  grading,  scrapers  would  continue  the  reclamation  process 
by  spreading  subsoil  to  a  depth  of  1.5  to  2.5  feet  and  topsoil  to  a  depth  of  8 
to  9  inches.  Where  possible,  for  all  but  the  final  passes,  soil  would  be 
transported  directly  from  a  pass  being  prepared  for  mining  to  a  pass  being 
reclaimed.  Stockpiled  soil  from  the  boxcut  would  be  used  only  to  reclaim  the 
final  pass  and  the  land  regraded  during  highwall  reduction.  Soil  stockpiles 
would  be  seeded  to  prevent  loss  through  erosion  during  the  years  of  soil 
storage . 
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To  prepare  the  seedbed,  Western  Energy  would  first  fertilize  the  soil. 
Then  the  company  would  rip,  chisel,  and  disc  the  soil  as  necessary.  A  perma- 
nent, diverse  plant  cover  of  predominantly  native  species  of  grasses,  forbs, 
shrubs,  and  trees  would  then  be  planted  in  proportions  similar  to  those  which 
existed  before  mining.  Western  Energy  would  use  broadcast  seeding,  drill 
seeding,  transplants,  sod  plugs,  and  other  methods  to  establish  the  vegetative 
cover.  On  slopes  that  are  greater  than  10:1  (10  percent),  the  company  would 
apply  mulch  to  control  erosion,  promote  germination  of  seeds,  and  increase  the 
moisture  retention  of  the  soil.  The  amount  of  acreage  Western  Energy  would 
reclaim  each  year  would  be  about  the  same  as  the  amount  of  acreage  disturbed 
during  the  year. 

Reclamation  of  the  permit  area  would  return  the  mined  lands  to  rangeland 
for  use  by  livestock  and  wildlife.  Western  Energy  would  manage  the  land 
primarily  using  a  deferred-rotation  grazing  system,  implemented  at  the  end  of 
the  revegetated  land's  third  growing  season.  Western  Energy  proposes  to 
reestablish  wildlife  habitat  within  the  mining  area  to  conditions  similar  to 
or  better  than  those  that  existed  prior  to  mining. 


Chapter  II 


DESCRIPTION  OF  1TIE 
EXISTING  ENVIRONVENT 


An  analysis  of  the  extension  of  Area  B  into  sections  7,  8,  17,  18,  12,  and  13 
requires  that  this  EIS  cover  16  subjects,  representing  the  "environment"  of 
Area  B.  This  environment  encompasses  the  resources,  enterprises,  services, 
facilities,  and  people  that  could  be  affected  by  the  project.  This  chapter 
presents  the  condition  of  the  Area  B  environment  today. 

The  reader  is  reminded  that  the  chapter  has  purposefully  been  made  brief. 
For  additional  information,  refer  to  the  recent  Area  C,  Block  1,  EIS  or  the 
Montco  Mine  EIS,  both  published  in  1982  by  the  Department  of  State  Lands. 
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Topography  and  Georoorpho 1 ogy 

The  topography  and  geomorphology  of  Area  B  are  typical  of  southeastern 
Montana.  Here,  as  elsewhere,  wide  valleys  are  separated  by  bedrock  ridges 
and  breaks.  The  East  Fork  of  Armells  Creek,  the  major  drainage  dissecting  the 
Rosebud  Mine,  marks  the  northern  border  of  the  Area  B  permit  area.  Five 
ephemeral  streams  (which  flow  only  in  response  to  snowmelt  and  intense  rain- 
storms) drain  northward  across  Area  B,  emptying  into  the  East  Fork  of  Armells 
Creek. 

All  five  ephemeral  drainages  are  less  than  lh  miles  long.  They  are 
distinguished  by  three  well-defined  reaches:  an  upper  reach  with  steep 
headwaters  and  a  well-defined  channel;  a  middle  reach  with  a  poorly  defined 
channel  on  low  angle  valley-fill  deposits;  and  a  lower  reach  with  a  well- 
defined  incised  channel  (near  the  confluence  with  the  East  Fork  of  Armells 
Creek) . 

Area  B  rises  steadily  to  the  south.  (See  fig.  1-6.)  The  elevation 
adjacent  to  the  East  Fork  of  Armells  Creek  is  about  3,300  feet;  the  ridgetop 
(southern  edge  of  permit  area)  separating  the  East  Fork  of  Armells  Creek  from 
Emile  and  Miller  Coulees  located  to  the  south  reaches  over  3,600  feet.  Most 
of  the  uplands  are  steep,  averaging  about  15  to  20  degrees,  while  lands  close 
to  the  East  Fork  of  Armells  Creek  are  generally  flat  (2-4  degrees) . 

No  studies  dealing  specifically  with  rates  of  erosion  have  been  completed 
for  Area  B.     Based  on  vegetative  cover  and  soil  types,  erosion  rates  in  Area  B 
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are  probably  low  to  moderate.  Severe  erosion  areas  have  not  been  identified 
in  the  permit  area. 

St rat  igraphy 

The  geologic  units  that  make  up  Area  B  include  stream-laid  deposits  of  the 
East  Fork  of  Armells  Creek  and  its  tributaries  (alluvium) ,  weathered  bedrock 
and  slope-wash  deposits  (colluvium) ,  and  bedrock.  Bedrock  underlying  Area  B 
is  composed  of  sandstone,  siltstone,  shale,  and  coal  deposits  of  the  Tongue 
River  Member  of  the  Fort  Union  Formation. 

The  Rosebud  coal  seam  in  Area  B  is  covered  by  an  average  of  120  feet  of 
overburden  bedrock,  composed  predominantly  of  fine-  to  medium-grained  silty 
sandstone  with  some  interbedded  siltstone  and  shale  deposits  (Western  Energy 
Area  B  permit  application,  1981,  p.  1305).  Between  the  Rosebud  and  McKay  coal 
seams  lie  10  to  100  feet  of  interburden.  The  interburden  varies  in  composi- 
tion, ranging  from  sandstone  to  siltstone  to  shale  over  very  short  vertical 
and  horizontal  distances.  In  some  areas  the  interburden  is  up  to  60  percent 
sandstone,  but  generally  siltstone  and  shale  deposits  dominate. 

Immediately  above  and  below  both  the  Rosebud  and  McKay  coal  seams  lie  a 
minimum  of  5  feet  of  shale.  The  shale  tends  to  limit  vertical  ground  water 
interchange  between  stratigraphic  units  and  is  responsible  for  the  confined 
ground  water  conditions  of  the  coal  seam  aquifers. 

Overburden 

Physical  and  chemical  properties  of  the  overburden  can  affect  postmining  veg- 
etation and  ground  water  quality  because  overburden  material  (called  spoil 
once  excavated)  is  placed  back  into  the  pit  created  by  mining.  Both  salt 
lenses  in  the  overburden  and  weathering  of  replaced  overburden  can,  for  ex- 
ample, add  dissolved  constituents  to  ground  water  passing  through  mine  spoil. 
(See  Hydrology,  Ground  Water.) 

In  the  Area  B  extension,  the  electrical  conductivity  (EC)  values  (a 
measure  of  salinity)  for  the  overburden  average  1.66  millimhos  per  centimeter 
(mmhos/cm)  ,  and  range  from  0.6  to  3.8  mmhos/cm.  (See  table  II-l.)  The  ex- 
tension area  as  a  whole  has  lower  EC  values  than  most  of  the  Rosebud  and  Big 
Sky  mine  areas  (Montana  Department  of  State  Lands  and  Office  of  Surface 
Mining,  1982,  p.  II-7;  Montana  Department  of  State  Lands,  1980,  p.  II-2;  U.S. 
Department  of  the  Interior  and  Montana  Department  of  State  Lands,  1978,  p. 
II-3) .  Electrical  conductivity  (EC)  and  sodium  adsorption  ratio  (SAR;  a 
measure  of  sodium  content)  values  for  Area  B  are  low. 

Heavy  metals  in  the  overburden  generally  do  not  reach  high  enough  levels 
to  make  ground  water  unusable  for  stock  watering  or  domestic  purposes,  al- 
though Area  B  does  have  unusally  high  zinc  and  nickel  values.  (See  table 
II-l.)  The  elevated  zinc  and  nickel  values  may  occur  due  to  drilling  lubri- 
cants that  have  contaminated  drilling  samples.  If  the  values  found  are 
actually    characteristic    of    the    overburden,     zinc    and    nickel    may  present 
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problems  with  postmining  water  quality  and  revegetation.  (See  chapter  III, 
Hydrology,  Ground  Water  and  chapter  III,  Geology,  Overburden.) 

Structure  and  Geologic  Hazards 

The  shallow  bedrock  underlying  Area  B  dips  gently  (1  to  2  percent)  to  the  east 
southeast  (Western  Energy  Permit  Area  B,  sections  7,  8,  17,  18  permit  appli- 
cation, 1982).  No  major  faults  or  flexures  are  apparent  from  the  26  drill 
holes  completed  in  the  overburden  of  the  Area  B  extension. 

No  known  geologic  features  (active  faults,  landslides,  etc.)  pose  a 
hazard  to  human  life  or  property  within  the  Colstrip  region  .  The  eastern 
quarter  of  the  State,  of  which  Colstrip  is  a  part,  has  experienced  very  few 
earthquakes  in  the  last  century  (Witkin,  1975).  The  strongest  ground  shaking, 
recorded  in  the  eastern  quarter  of  the  State,  registered  V  on  the  modified 
Mercalli  scale  (Hebgen  Lake  earthquake,  1959).  It  was  felt  by  most  people, 
breaking  some  dishes  and  windows,  but  did  not  structurally  damage  buildings 
(Qamer  and  Breuninger,   1979,  p.  7). 


HYDROLOGY 

Ground  Water  in  the  Colstrip  Area 

Water-bearing  strata  near  the  surface  at  the  Rosebud  Mine  include  Rosebud 
spoil  (replaced  overburden),  valley  fill  material,  Rosebud  overburden,  Rosebud 
coal,  Rosebud-McKay  interburden,  McKay  coal,  and  sub-McKay  strata.  In  the 
Colstrip  area,  most  water  withdrawn  from  these  water-bearing  units  is  for 
stock  watering.  Thirty-six  percent  of  the  wells  are  completed  in  the  sub- 
McKay,  30  percent  in  Rosebud  overburden,  and  about  10  percent  in  the  Rosebud 
coal  seam.  Only  a  few  wells  (less  than  10  percent)  are  completed  in  the  McKay 
coal  seam  or  the  valley  fill  material.  The  remaining  16  percent  are  either 
completed  in  other  strata  or  have  incomplete  well  records  (Montana  Department 
of  State  Lands  [MDSL]  and  U.S.  Office  of  Surface  Mining  [OSM] ,  1982,  p. 
11-41) . 

The  hydraulic  properties  of  the  water-bearing  strata  in  Colstrip  are  sum- 
marized in  table  II-2.  The  water  quality  properties  are  summarized  in  table 
II-3.  Figures  II-l  and  II-2  show  (1)  the  direction  of  ground  water  movement, 
(2)  where  water-bearing  strata  discharge  to  drainages,  and  (3)  where  ground 
water  is  recharged. 

Mineralization  of  water  from  springs  and  wells  in  the  Colstrip  area 
varies  greatly.  Almost  all  ground  water  is  suitable  for  stock  watering. 
Ground  water  below  the  recommended  drinking  water  criteria  for  total  dissolved 
solids  (500  mg/1  [milligrams  per  liter])  has  been  tapped  in  this  region,  but 
is  uncommon.  Ground  water  containing  up  to  1,500  mg/1  total  dissolved  solids 
(TDS)  can  be,  and  often  is,  used  for  drinking  water  in  southeastern  Montana, 
because  better  water   sources   are    lacking.      Generally,    alluvial   ground  water 
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from  the  East  Fork  of  Armells  Creek  and  other  creeks  surrounding  the  Rosebud 
Mine  is  too  high  in  TDS  for  either  sprinkler  irrigation  or  for  domestic  use. 

Mining  has  modified  ground  water  flow  directions  up  to  a  mile  from  the 
mine.  Near  active  mine  areas,  Rosebud  coal  and  Rosebud  overburden  ground 
water  flows  into  open  pits,  lowering  ground  water  elevations  (potentiometric 
levels)  around  the  mine.  The  greatest  drawdown  occurs  adjacent  to  pits, 
reaching  80  feet  next  to  Area  B  (MDSL  and  OSM,  1982,  fig.  3.2-5).  Drawdowns 
decrease  farther  away  from  the  pit,  but  are  still  detectable  out  to  one  mile. 

Mine  pits  also  cause  drawdowns  in  reclaimed  spoil.  (See  fig.  II-3.)  At 
present,  the  direction  of  ground  water  flow  and  degree  of  saturation  of  spoil 
at  the  Rosebud  Mine  varies  widely. 

In  water  quality  measurements,  the  TDS  of  35  Rosebud  Mine  spoil  wells 
ranged  from  1,044  to  10,619  mg/1  and  averaged  3,300  mg/1.  Spoil  water  on  the 
average  contains  75  percent  more  TDS  than  the  mined-out  Rosebud  coal  seam 
ground  water  and  164  percent  more  TDS  than  the  original  Rosebud  overburden 
ground  water.  Spoil  levels  of  calcium,  magnesium,  sodium,  bicarbonate, 
sulfate,  and  chloride  (which  make  up  TDS)  rise  in  proportions  similar  to  TDS 
levels  (MDSL  and  OSM,  1983,  Appendix  B) .  The  pH  of  spoil  water,  ranging  from 
about  6.8  to  7.8,  is  slightly  lower  than  overburden  water,  which  ranges  from 
7.2  to  8.4.  Iron  concentrations  in  spoil  water  are  also  slightly  lower,  man- 
ganese slightly  higher,  and  other  trace  elements  about  the  same  as  in  over- 
burden water  (MDSL  and  OSM,   1983,  section  2.2.1.3.2). 

Spoil  water  falls  into  the  fair-to-poor  category  for  livestock  watering. 
Cattle  and  horses  can  safely  drink  water  containing  TDS  levels  up  to  6,400 
mg/1  although  the  livestock  may  have  to  drink  more  often.  Water  with  such 
high  TDS  (salt)  levels  is  unfit  for  poultry,  swine,  sprinkler  irrigation,  or 
domestic  use. 

Alluvial  ground  water  in  the  headwaters  of  Cow  Creek,  next  to  Area  E,  has 
elevated  TDS  values.  A  recorded  5  to  25  percent  increase,  from  roughly  4,000 
mg/1  to  5,000  mg/1,  probably  stems  from  Area  E  spoil  water  seepage  (MDSL  and 
OSM,   1982,  Section  3.2.1.1.2,  Valley  Fill). 

Water-Bearing  Strata  of  Area  B  Extension 

Valley  Fill  Ground  Water 

The  valley  fill  of  ephemeral  creeks  in  Area  B  cannot  transport  as  much  ground 
water  as  the  lower  gravel  units  of  the  East  Fork  of  Armells  Creek.  The  amount 
of  water  in  the  ephemeral  units  varies  with  the  season.  During  spring  the 
ephemeral  valley  fill  units  can  carry  5  to  10  gallons  per  minute  (gpm) ;  by 
late  summer  or  fall,  the  units  usually  dry  up  . 

The  valley  fill  of  the  East  Fork  of  Armells  Creek  borders  the  northern 
limit  of  Area  B.  The  coarse  lower  gravels  of  the  valley  fill  transmit  40  to 
60  gpm  in  this  reach.  Ground  water  levels  in  the  alluvium  do  not  fluctuate  as 
much  as  tributary  alluvial  ground  water  levels. 
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Overburden  Ground  Water 

The  overburden  in  section  8  of  the  extension  carries  more  ground  water  than 
most  overburden  elsewhere  in  the  Colstrip  region.  Ten  wells  were  drilled  in 
the  overburden  and  alluvium  to  determine  the  source  of  water  feeding  a  spring 
in  the  northeast  corner  of  section  8.  (See  fig.  II-4.)  Based  on  aquifer 
tests,  the  overburden  in  the  northwest  corner  of  Section  8  carries  at  least  10 
to  20  gpm. 

The  overburden  water  probably  comes  from  snowmelt  and  rainfall,  which 
drain  into  the  alluvium  in  the  headwaters  of  a  small  creek  that  flows  north 
across  Area  B.  (See  fig.  II-4.)  This  water  then  seeps  into  the  underlying 
overburden.  Sandstone  lenses  within  the  overburden  in  turn  carry  the  water  to 
the  ephemeral  draw  in  the  northwest  corner  of  section  8.  Some  of  the  ground 
water  surfaces  as  a  spring,  discharging  5  to  10  gpm.  The  rest  of  the  water 
seeps  into  the  alluvium  of  the  ephemeral  draw,  eventually  adding  to  ground 
water  flow  of  the  East  Fork  of  Armells  Creek. 

No  hydrologic  monitoring  wells  outside  the  northeast  corner  of  section  8 
were  developed  in  the  Area  B  extension.  As  a  result,  how  much  ground  water 
passes  through  the  remainder  of  Area  B  is  unknown.  Based  on  the  average  over- 
burden characteristics  of  the  Colstrip  region,  the  total  flow  through  the  re- 
maining two  thirds  of  Area  B  is  probably  less  than  5  gpm. 

The  quality  of  overburden  ground  water  in  section  8  is  very  good — suit- 
able for  drinking  water.  Total  dissolved  solids  average  670  mg/1,  ranging 
from  354  mg/1  to  810  mg/1  for  the  six  overburden  wells  near  the  spring.  The 
quality  of  water  in  the  tributary  alluvium  of  the  spring  is  similar  (566  to 
850  mg/1  TDS) .  Mo  overburden  wells  used  for  domestic  or  agricultural  purposes 
lie  within  1^  miles  of  the  proposed  permit  area. 

Rosebud  Coal 

Only  about  1  to  3  gpm  flow  through  the  8 ,000-f oot-wide  section  of  Rosebud  coal 
within  the  extension  disturbance  area.  The  water  is  of  good  quality  (averag- 
ing 1,240  mg/1  TDS),  better  than  the  seam's  water  quality  in  the  Rosebud  Mine 
as  a  whole  (1,888  mg/1  TDS).     (See  table  II-3.) 

The  east-west  trending  ridge  within  Area  B  that  separates  the  East  Fork 
of  Armells  Creek  from  Hay,  Miller,  and  Lee  Coulees  also  acts  as  a  ground  water 
divide.  A  small  portion  of  the  ground  water  in  the  Rosebud  coal  seam  (about 
0.6  percent  of  Area  B,  or  110  acres)  flows  toward  the  southeast  and  the  Big 
Sky  Mine.  (See  fig.  II-5.)  Most  of  the  total  flow  in  the  Rosebud  seam  (1  to 
3  gpm)  flows  to  the  East  Fork  of  Armells  Creek  alluvium  or  moves  east  toward 
the  Cow  Creek  drainage. 

Other  Water-Bearing  Strata 


The  potentiometric  surface 
slightly  deeper  level,  the 
seam.       (See    fig.  II-l.) 


of  the  McKay  coal  seam  closely  parallels,  at  a 
potentiometric  surface  of  the  overlying  Rosebud 
Water    in    the    McKay    flows    primarily    east  and 


Hydrology  /  11-15 


northeast.  Water  quality  appears  to  be  better  (averaging  1,300  mg/1  TDS) 
than  the  average  for  the  Rosebud  Mine  (2S300  mg/1  TDS).  Water  flow  is 
probably  low — -1  to  2  gallons  per  minute—through  the  Area  B  extension,  (See 
table  II-2.) 

Flow  in  the  Rosebud-McKay  interburden  closely  parallels  flow  in  the  over- 
lying Rosebud  and  underlying  McKay.  The  quantity  of  flow  in  this  unit  is 
usually  small,  less  than  0.5  gpm  through  the  entire  Area  B,  because  the  inter- 
burden is  composed  mostly  of  siltstone  and  shale.  Elsewhere  in  the  Colstrip 
region  (Area  E  and  near  Colstrip) ,  higher  flows  through  the  interburden  are 
likely.  The  quality  of  interburden  water  is  not  well  characterized  in  Area  B. 
Two  wells  completed  had  different  TDS  values:  684  and  2,537  mg/1.  (See  table 
II-3.) 

Only  one  well  has  been  drilled  into  the  sub-McKay  units  of  Area  B.  As  a 
result,  the  direction  of  flow  in  this  unit  is  difficult  to  characterize.  Of 
seven  wells  drilled  into  the  sub-McKay  units  throughout  the  Rosebud  Mine,  the 
well  located  in  Area  B  had  the  best  water  quality  (946  mg/1  TDS). 

Surface  Water 


East  Fork  of  Armells  Creek 

The  Area  B  extension  lies  entirely  within  the  East  Fork  of  Armells  Creek 
drainage.  The  permit  area  (1,820  acres)  constitutes  about  10  percent  of  the 
creek's  drainage  area  above  Area  B. 

Two  stock  and  irrigation  ponds  impound  all  spring  runoff  in  the  East  Fork 
of  Armells  Creek  upstream  of  Area  Bs  except  during  large  flood  events.  Most 
of  the  creek  above  Colstrip  is  a  losing  stream;  that  is,  surface  water  drains 
into  the  alluvium.  Immediately  above  Colstrip,  this  process  is  reversed:  the 
creek  gains  water  from  the  underlying  alluvium  and  becomes  a  perennial  stream. 

The  Department  of  State  Lands  has  determined  that  the  East  Fork  of 
Armells  Creek,  between  the  eastern  edge  of  Area  B  and  FAS  39,  does  not  meet 
the  criteria  for  designation  as  an  alluvial  valley  floor.  (See  fig.  1-1.) 
Sufficient  water  is  not  available  to  support  agricultural  activities  through 
either  flood  irrigation  or  subirrigation.  An  alluvial  valley  floor  decision 
has  not  been  made,  but  will  be,  on  the  remainder  of  the  creek  above  this  area. 

Based  on  preliminary  information,  the  floodplain  and  lower  terraces  of 
the  East  Fork  of  Armells  Creek  4  to  5  miles  downstream  of  Colstrip  appear  to 
meet  the  criteria  for  an  alluvial  valley  floor:  the  floodplains  and  terraces 
are  underlain  by  alluvial  material  and  are  flood  irrigated.  The  Department  of 
State  Lands  has  determined  that  the  small  changes  in  water  quality  and  quan- 
tity caused  by  existing  mining  has  not  adversely  affected  downstream  uses  of 
surface  waters  (MDSL  and  OSM,  1982b). 

Western  Energy  Company  has  constructed  numerous  ponds  to  retain  runoff 
from    disturbed    areas    at    or    within    the    Rosebud    Mine.      The    ponds  capture 
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sediment-laden  water,  keeping  the  runoff  from  entering  the  East  Fork  of 
Armells  Creek.  All  runoff  up  to  a  moderate  rate  (10-year,  24-hour  event)  is 
retained  by  the  ponds.  (Spillways  are  incorporated  into  the  dams  to  allow  for 
overflow.)  By  retaining  almost  all  runoff  from  disturbed  areas,  peak  flows  in 
the  East  Fork  of  Armells  Creek  have  been  reduced.  The  loss  of  flood  waters 
downstream  of  the  mine  has  not  adversely  affected  uses  and  might  in  fact 
lessen  flood  damage. 

The  surface  water  quality  in  the  East  Fork  of  Armells  Creek  varies. 
Total  dissolved  solids  concentrations  range  from  200  mg/1  during  high  flows  to 
6,500  mg/1  during  low  flows.  Most  of  the  time,  the  East  Fork  averages  about 
3,000  to  4,500  mg/1,  since  low-flow  conditions  prevail.  The  poorest  water 
quality  (4,500  to  5,000  mg/1)  usually  occurs  during  late  summer  and  early 
fall,  due  to  water  loss  from  evaporation  and  vegetation  transpiration.  The 
highest  TDS  concentrations  found  in  the  creek  usually  exceed,  by  200  or  300 
percent,  those  found  in  the  valley  fill  and  water-bearing  bedrock  strata  (MDSL 
and  OSM,  1982b,  11-49) . 

Surface  water  in  the  East  Fork  of  Armells  Creek  is  used  for  stock  water- 
ing and  occasionally  flood  irrigation,  both  upstream  and  downstream  of  the 
Rosebud  Mine.  The  creek's  waters  are  not  used  for  municipal  or  commercial 
purposes  near  Colstrip. 

Rosebud  Creek  and  its  Tributaries 

In  the  Rosebud  mine  area,  ground  water  in  the  Rosebud  coal  seam,  the  McKay 
seam,  and  the  sub-McKay  primarily  flows  toward  the  small  ephemeral  tributaries 
of  Rosebud  Creek,  mostly  to  Cow  Creek.  (See  fig.  II-2.)  The  ground  water 
adds  to  surface  flow  of  Cow  Creek,  most  significantly  during  low  flow. 

The  Cow  Creek  drainage,  including  the  South  Fork  of  Cow  Creek,  covers  29 
square  miles.  Surface  water  flow  fluctuates  over  the  year  with  little  or  no 
surface  water  present  from  July  through  September. 

The  surface  water  quality  of  Cow  Creek  changes  with  location  and  time. 
In  the  headwaters,  water  quality  is  generally  good,  especially  during  high 
flow  and  in  the  upper  reaches.  As  flow  decreases,  water  quality  generally 
deteriorates.  Subsurface  quality  also  deteriorates  downstream.  Near  the 
mouth  of  Cow  Creek,  the  U.S.  Geological  Survey  has  measured  TDS  values  for  the 
last  two  years.  The  values  have  averaged  4,700  mg/1,  ranging  from  3,050  to 
7,900 — too  poor  for  flood  irrigation  and  occasionally  for  stock  watering. 

Area  B  extension 

The  spring  in  the  northeast  corner  of  section  8  adds  to  surface  water  flow 
near  the  mouth  of  one  of  the  five  ephemeral  creeks  in  the  Area  B  extension. 
The  quality  of  spring-fed  runoff  is  good  (680  mg/1  TDS).  From  1971  to  1980, 
the  peak  weekly  average  flow  for  this  particular  ephemeral  creek  was  36  gpm, 
although  the  average  flow  was  less  than  5  gpm.  The  spring  normally  flows  into 
the  ephemeral  drainage,  but  stopped  in  December,   1981,  due  either  to  a  lack  of 
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precipitation  or  ground  water  drawdown  from  the  Area  B  pit  (Peter  Norbeck, 
Western  Energy  Company,  oral  commun. ,  August  1982). 

Surface  water  runoff  is  sporadic  above  the  spring  and  in  the  ephemeral 
creeks  draining  Area  B.  The  creeks  normally  flow  only  after  intense  thunder- 
storms and  during  rapid  snowmelt.  A  crest  gage,  about  1,800  feet  upstream  of 
the  mouth  of  the  spring-fed  tributary,  recorded  only  three  high  flow  events 
(surface  water  runoff)  in  the  18  months  since  installation:  104,  3,300,  and 
1,500  gpm.  The  highest  flow  occurred  during  an  August,  1981,  thunderstorm. 
For  the  remainder  of  the  year,  the  ephemeral  creeks  of  Area  B  were  probably 
dry. 

IVian- Induced  Changes  in  Surface  and  Shallow  Ground  Water 

Industrial,  residential,  and  mining  developments  have  changed  the  hydrologic 
system  around  Colstrip.  The  surge  (water  storage)  pond  for  Yellowstone  River 
water  for  Montana  Power  Company's  Colstrip  Units  1  and  2  leaks  an  estimated 
175  acre-feet  of  water  per  year.  This  leakage,  added  to  an  estimated  50  acre- 
feet  per  year  from  other  industrial  ponds,  amounts  to  about  140  gpm.  The 
Colstrip  sewage  treatment  plant  discharges  an  additional  210  acre-feet  per 
year  (130  gpm)  directly  to  the  East  Fork  of  Armells  Creek. 

The  effect  of  all  this  added  water,  primarily  imported  Yelowstone  River 
water,  is  to  raise  ground  water  levels  in  the  East  Fork  of  Armells  Creek 
alluvium  and  create  perennial  flow  in  the  creek  downstream  of  Colstrip.  The 
raised  alluvial  ground  water  levels  might  contribute  to  the  waterlogging  of 
the  irrigated  hayfields  located  4  to  7  miles  downstream  of  Colstrip  (J.R. 
Lee 1 s  Ranch) . 

The  industrial  activity  near  Colstrip  has  probably  improved  surface  water 
quality  in  the  East  Fork  of  Armells  Creek.  The  two  largest  contributors  to 
the  surface  and  alluvial  ground  water  system  of  the  creek  are  the  sewage 
treatment  plant  discharge  and  leakage  out  of  Montana  Power  Company's  surge 
pond.  Both  sources  have  low  average  total  dissolved  levels  (about  750  mg/1), 
which  would  dilute  and  improve  the  creek's  water  quality. 

Seepage  of  mine  spoil  water  into  alluvial  valley  fill  is  suspected  to 
have  caused  changes  in  alluvial  ground  water  quality  in  localized  headwater 
areas  of  the  Cow  Creek  drainage  (MDSL  and  OSM,  1982b,  p.  11-40).  Concrete 
proof  of  adverse  effects  on  Cow  Creek  cannot  be  ascertained,  because  premining 
alluvial  ground  water  quality  data  are  not  available.  (Mining  In  the  head- 
waters of  Cow  Creek  was  started  by  Northern  Pacific  in  1925.)  Even  so,  mining 
may,  at  most,  have  increased  TDS  levels  of  alluvial  ground  water  near  the  mine 
by  5  to  25  percent  (MDSL  and  OSM,  1983). 

The  few  wells  in  the  Rosebud-McKay  interburden  that  are  located  near  mine 
areas  do  not  show  effects  of  mine  spoil  water,  although  spoil  water  probably 
has  degraded  the  interburden  water.  Wells  in  the  underlying  McKay  show  that 
mining  is  probably  at  least  partially  responsible  for  degraded  McKay  ground 
water  near  the  mine  area.  Three  wells  adjacent  to  or  under  Area  E  and 
Northern  Pacific's  mine  spoil  have  elevated  TDS  levels  and  show  a  trend  toward 
increasing  salinity  over  time  (MDSL  and  OSM,   1982b,  p.  11-42). 
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Downward  leakage  of  the  mine  spoil  water  into  the  McKay  coal  seam  and  the 
Rosebud  McKay  interburden  ground  water  is  localized  because  of  several 
factors:  spoil  water  can  move  downward  only  where  the  water  pressure  (poten- 
tiometric  head)  is  greater  in  the  spoil  than  in  the  lower  strata;  the  inter- 
burden within  Area  E  is  composed  mostly  of  sandstone,  rather  than  shale,  which 
limits  vertical  leakage;  and  the  quantity  of  water  flow  through  each  of  the 
strata  is  small.  In  the  future,  the  small  amount  of  spoil  water  that  does 
leak  into  underlying  strata  will  reach  the  alluvium  of  Cow  Creek,  slightly 
increasing  TDS  levels  near  the  mine. 

The  existing  high  TDS  levels  in  alluvial  ground  water  and  in  the  surface 
waters  of  Cow  Creek,  especially  near  the  mouth  of  the  creek,  are  mainly  a 
result  of  natural  causes.  Cow  Creek  has  been  the  natural  site  of  ground  water 
discharges  for  tens  of  thousands  of  years.  The  actual  TDS  contributions  of 
mining  and  natural  causes  cannot  be  totally  separated  because  of  a  lack  of 
premining  hydrologic  data.  Evaporation  will  naturally  tend  to  concentrate  TDS 
(salts)  in  the  shallow  alluvium  and  surface  waters  of  an  ephemeral  stream  like 
Cow  Creek. 


SOILS 

The  proposed  permit  area  consists  mostly  of  soils  with  light-colored  subsoils 
that  lack  pronounced  layering  and  thin,  dark-colored  surface  layers 
(Aridisols).  Other,  less  common  soils  occurring  in  the  area  include  soils 
with  little  alteration  from  underlying  materials  (Entisols)  and  moderately 
well-developed  soils  with  thick,  dark,  enriched  surface  layers  (Mollisols). 
Areas  of  rock  outcrop  lie  near  ridgetops  in  the  southern  part  of  the  proposed 
permit  area,  most  of  which  would  not  be  disturbed  by  mining.  Smaller  areas  of 
rock  outcrops  are  found  throughout  the  proposed  permit  area. 

Seventeen  soil  series  lie  within  the  permit  area,  sixteen  of  which  would 
be  disturbed  by  mining.  These  soils  can  be  grouped  into  the  following  four 
major  soil  types  by  similarities  in  texture,  parent  material,  and  topograph- 
ical position.     (See  also  fig.  II-6.) 

— Sandy  residual  and  alluvial  soils 
— Loamy  and  clayey  alluvial  soils 
— Unbaked  shale  and  siltstone  soils 
--Baked  shale  and  sandstone  soils 

Sandy  Residual  and  Alluvial  Soils 

Soils  in  this  group  are  formed  in  alluvium  (sediment  deposited  by  water)  or 
valley  fill  material  on  uplands  and  in  material  weathered  from  sandstone. 
Lying  between  drainages,  the  group  covers  about  39  percent  of  the  proposed 
1,628-acre  disturbance  area,  and  consists  primarily  of  the  Busby  and  Reidel 
soil  series,  with  minor  inclusions.  Small  sandstone  outcrops  protrude 
throughout   the  group.     Textures  range  from  fine  sandy  loam  to  sandy  loam  at 
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Sandy  Residual  and  Alluvial  Soils 


Loamy  and  Clayey  Alluvial  Soils 


ed  Shale  and  Siltstone  Soils 


Baked  Shale  and  Sandstone  Soils 

Permit  Boundary 
Disturbance  Boundary 


FIGURE  1 1-6 — Major  Soil  Groups  of  the  Proposed  Permit  Area. 
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the  surface  and  loamy  fine  sand  to  sandy  loam  in  the  subsoil.  In  soils  on 
ridges  and  hilltops,  soft  sandstone  often  lies  2  feet  or  less  below  the 
surface. 

Upland  grassland,  dominated  by  needle-and-thread  and  western  wheatgrass, 
is  the  major  vegetation  type  found  in  the  group.  A  considerable  amount  of 
disturbed  grassland — areas  plowed  and  planted  in  the  past  with  crested  wheat- 
grass — also  lies  in  the  group.  These  soils  are  best  suited  for  grazing,  since 
low  available  water  would  limit  crop  production. 

Loamy  and  Clayey  Alluvial  Soils 

The  soils  in  this  group  formed  in  deposits  of  loamy  and  clayey  material  at  the 
base  of  hills  and  on  terraces  along  drainages.  The  group,  the  most  widespread 
in  the  Area  B  extension,  covers  about  55  percent  of  the  proposed  disturbance 
area.  The  group  includes  the  Kremlin,  Lonna,  Yamac,  Kobar,  Vanstel,  and  Havre 
soil  series,  and  portions  of  the  Cooers  series.  This  group  also  includes  the 
undifferentiated  unit  referred  to  in  the  mapping  as  Ustic  Torriorthents . 
Small,  sparsely  vegetated  gumbo  knobs  with  shale  near  the  surface  occur  in 
parts  of  the  group.  At  the  surface,  soil  textures  range  from  fine  sandy  loam 
to  silty  clay  loam,  with  loam  and  silt  loam  being  the  textures  most  commonly 
encountered.  Subsoil  textures  are  commonly  silty  clay  loams  and  silt  loams, 
but  can  range  from  a  fine  sandy  loam  to  clay  loam.  Commonly,  60  inches  or 
more  of  these  soils  cover  the  underlying  bedrock. 

The  major  vegetation  types  found  in  the  group  are  upland  grassland  and 
disturbed  grassland,  intermixed  with  small  areas  of  silver  sagebrush  and  big 
sagebrush.  The  group  is  well  suited  for  grazing  use  and  small  grain  produc- 
tion, owing  to  moderate  water  availability  in  the  surface  and  subsurface 
layers,  a  critical  requirement  for  crop  growth. 

Unbaked  Shale  and  Siltstone  Soils 

Composed  mostly  of  residual  soils  formed  in  place  from  weathered  shale  and 
siltstone,  this  group  of  soils  varies  widely.  It  is  found  on  the  steeper 
hills  and  ridges  along  the  southern  boundary  of  the  proposed  permit  area  (fig. 
II-6)  and  covers  about  5  percent  of  the  proposed  disturbance  area.  Soil 
series  include  Yawdim,  Delpoint,  and  Cabbart.  Soils  in  the  group  are  mostly 
shallow  to  moderately  deep,  with  shale,  siltstone,  and  some  sandstone  bedrock 
12  to  30  inches  below  the  surface.  Rock  fragments  lie  on  the  surface  and 
throughout  the  profiles.  Shale  and  sandstone  outcrops  and  gumbo  knobs  occur 
in  limited  amounts  throughout  the  group.  Soil  textures  at  the  surface  are 
loams  to  silty  clay  loams;  subsoil  textures  are  usually  heavier,  but  range 
from  silty  clays  to  silt  loams  and  loams. 

The  major  vegetation  type  in  the  group  is  ponderosa  pine-grassland, 
dominated  by  ponderosa  pine,  Rocky  Mountain  juniper,  and  bluebunch  wheatgrass. 
The  soils  are  best  suited  for  grazing,  because  the  complex,  often  rugged 
terrain  precludes  farming. 
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Baked  Shale  and  Sandstone  Soils 

Soils  in  this  group,  sometimes  called  "scoria"  or  "clinker"  soils,  formed  in 
material  weathered  from  sandstone  and  shale  baked  by  burning  coal.  Usually 
reddish  in  color,  the  group  covers  uplands  and  footslopes  in  the  northwest 
corner  of  the  permit  area  (fig.  II-6)  ,  making  up  less  than  2  percent  of  the 
proposed  disturbance  area.  This  group  includes  the  Birney,  Kirby,  and  Spang 
series,  and  portions  of  the  Cooers  series. 

Surface  soil  textures  are  usually  gravelly  and  channery  (containing  flat 
fragments  of  sandstone  and  shale)  loams  or  sandy  loams,  with  subsoil  textures 
ranging  from  sandy  loam  to  very  gravelly  and  channery  loams.  Most  of  the 
soils  in  the  group  have  a  high  percentage  of  coarse  fragments,  especially  in 
the  subsoil  layers. 

The  major  vegetation  types  in  the  group  are  the  ponderosa  pine-grassland 
type  and  the  skunkbush  sumac  type,  with  smaller  areas  of  the  upland  grassland 
type  found  on  the  footslopes. 

Baked  shale  and  sandstone  soils  are  best  suited  for  limited  grazing  and 
wildlife  habitat.  In  the  Rosebud  Mine  area,  these  soils  consistently  support 
vigorous  stands  of  ponderosa  pine  and  Rocky  Mountain  juniper,  both  valuable 
wildlife  species.  Native  shrubs  and  grasses  grow  well,  although  usually  in 
less  dense  stands  than  other  grassland  and  shrub  areas,  owing  to  shading  by 
nearby  trees  and,  the  abundance  of  rock  fragments  on  the  surface. 


VEGETATION 

The  vegetation  of  the  proposed  permit  area  is  typical  of  most  of  southeastern 
Montana.  Cool-season  perennial  grasses  dominate,  intermixed  with  annual 
grasses,  small  patches  of  warm-season  grasses,  forbs,  and  various  shrub 
communities.  In  the  permit  area,  pine  and  juniper  grow  in  colonies  on  upper 
slopes  and  ridges,  mostly  along  the  southern  boundary.  No  threatened  or 
endangered  plant  species  have  been  identified  in  the  area. 

Vegetation  Conrnuni t ies  and  Other  Mapping  Units 

Vegetation  studies  divide  the  permit  area  into  a  number  of  plant  communities, 
designated  as  "mapping  units."  Table  IT-4  lists  the  acreage  of  the  mapping 
units  (including  two  miscellaneous  units),  and  gives  the  size  of  the  units  for 
both  the  entire  permit  area  and  the  proposed  disturbance  area.  Brief  descrip- 
tions of  the  units  follow: 
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TABLE  II -4 

Vegetation  Mapping-  Unit  Acreages, 
For  the  Area  B  Extension 


Mapping  Unit  Name  Permit  Area        Disturbance  Area 


Vegetation  Types: 

Upland  Grassland 

1 , 196 

1 ,133 

Big  Sagebrush/ 

Grassland 

145 

108 

Silver  Sagebrush/ 

Grassland 

115 

79 

Skunkbush  Sumac/ 

Grassland 

54 

40 

Ponderosa  Pine/ 

Grassland 

61 

27 

Gumbo  Knob 

14 

10 

Creek  Bottom 

10 

6 

Disturbed  Grassland 

229 

219 

Miscellaneous : 

Corrals  &  Buildings 

7 

3 

Sandstone  Outcrops 

3 

3 

TOTALS 

1,820 

1,627 

Upland  Grassland  Unit 

By  far,  the  largest  vegetation  community  in  the  Area  B  extension  is  upland 
grassland,  making  up  about  70  percent  of  the  area  proposed  for  disturbance. 
Of  the  grasses,  needle-and-thread  (Stipa  comata)  and  western  wheatgrass 
(Agropyron  smithii)  dominate.  Blue  grama  (Bouteloua  gracilis)  and  prairie 
junegrass  (Koelaria  cristata)  are  also  present  in  considerable  amounts. 
Decreaser  species  (those  that  decrease  in  abundance  under  continued  heavy  use) 
include  bluebunch  wheatgrass  (Agropyron  spicatum) ,  sand  bluestem  (Andropogon 
hallii) ,  prairie  sandreed  (Calamovilf a  longif olia) ,  and  green  needlegrass 
(Stipa  viridula) ,  but  their  growth  has  apparently  been  suppressed  by  past 
overgrazing  (EC0N,  1980).  Forb  canopy  coverage  is  dominated  by  false  tarragon 
sagewort  (Artemisia  dracunculus) .  Other  common  forbs  are  fringed  sagewort 
(Artemisia  f rigida) ,  broom  snakeweed  (Gutierrezia  sarothrae) ,  Hoods  phlox 
(Phlox  hoodii) ,  and  scarlet  globemallow  (Sphaeralcea  coccinea) .  Although 
occurring  less  frequently,  three  shrub  species  grow  in  the  community:  silver 
sagebrush  (Artemisia  cana) ,  shrubby  evening  primrose  (Oenothera  serrulata) , 
and  prairie  rose  (Rosa  arkansana) . 
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Big  Sagebrush/Grassland  Unit 

Big  sagebrush/grassland ,  the  largest  shrub  community,  makes  up  about  7  percent 
of  the  proposed  disturbance  area.  Of  the  shrubs,  big  sagebrush  (Artemisia 
tridentata)  dominates,  growing  with  lesser  amounts  of  silver  sagebrush, 
shrubby  evening  primrose,  and  skunkbush  sumac  (Rhus  trilobata) .  Grasses  are 
dominated  by  bluebunch  wheatgrass.  A  considerable  amount  of  threadleaf  sedge 
(Carex  filifolia)  is  also  present.  Forb  cover  is  low.  Species  include  false 
tarragon  sagewort,  fringed  sagewort,  and  Hoods  phlox.  Based  on  annual  vege- 
tative production,  this  is  the  most  productive  community  in  the  proposed 
permit  area. 

Silver  Sagebrush/Grassland  Unit 

This  community,  covering  about  5  percent  of  the  proposed  disturbance  area,  is 
visually  dominated  by  silver  sagebrush.  Other  common  shrubs  include  big 
sagebrush,  shrubby  evening  primrose,  prairie  rose,  and  skunkbush  sumac. 
Dominant  grasses  in  the  community  are  western  wheatgrass  and  green  needle- 
grass.  Total  forb  coverage  within  the  community  exceeds  all  other  communities 
in  the  permit  area.  Common  forbs  include  western  yarrow  (Achillea 
millefolium) ,  cudweed  sagewort  (Artemisia  ludoviciana) ,  broom  snakeweed,  Hoods 
phlox,  and  scarlet  globemallow. 

Skunkbush  Sumac/Grassland  Unit 

This  community  covers  about  2  percent  of  the  proposed  disturbance  area. 
Skunkbush  sumac  is  the  most  common  of  the  shrubs,  followed  closely  by  silver 
sagebrush.  Prairie  rose  and  common  snowberry  (Symphoricarpus  albus)  are  found 
in  much  lower  densities.  Need le-and- thread  is  the  dominant  grass,  sharing  its 
dominance  with  threadleaf  sedge.  Other  common  grasses  in  the  community  are 
western  wheatgrass,  blue  grama,  and  prairie  junegrass.  Total  grass  canopy 
coverage  exceeds  all  other  vegetative  communities  in  the  permit  area.  Common 
forbs  include  false  tarragon  sagewort,  cudweed  sagewort,  broom  snakeweed. 
Hoods  phlox,  and  scarlet  globemallow. 

Ponderosa  Pine/Grassland  Unit 

This  vegetative  community  makes  up  less  than  2  percent  of  the  proposed  distur- 
bance area.  Ponderosa  pine  (Pinus  ponderosa)  dominates  the  overs tory;  Rocky 
Mountain  juniper  (Juniperus  scopulorum)  occurs  at  a  much  lower  density. 
Average  age  of  the  ponderosa  pines  is  58  years;  the  average  height  is  about  26 
feet.  Pine  density  averages  28.3  trees  per  acre,  juniper  density  averages  9.3 
trees  per  acre.  In  the  understory,  bluebunch  wheatgrass  dominates,  commonly 
growing  with  blue  grama,  prairie  junegrass,  needle-and-thread ,  and  threadleaf 
sedge.  Common  forbs  are  broom  snakeweed  and  Hoods  phlox.  Total  shrub 
coverage  is  low;  however,  silver  sagebrush,  rubber  rabbitbrush  (Chrysothamnus 
nauseosus) ,  prairie  rose,  skunkbush  sumac,  and  snowberry  all  are  present  in 
varying  amounts,  skunkbush  sumac  being  dominant. 
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Gumbo  Knob  Unit 

The  gumbo  knob  community  covers  less  than  1  percent  of  the  proposed 
disturbance  area.  Only  two  grass  species  were  recorded  during  sampling: 
bluebunch  wheatgrass  and  needle-and-thread.  Total  grass  canopy  coverage  is 
less  than  all  other  communities  described.  Forb  coverage  is  moderate,  90 
percent  of  which  is  made  up  of  eriogonum  (Eriogonum  multiceps)  and  broom 
snakeweed.  Rubber  rabbitbrush  is  the  dominant  shrub,  although  total  shrub 
coverage  is  low  (about  5  percent) . 

Creek  Bottom  Unit 

This  community  is  found  only  along  the  East  Fork  of  Armells  Creek  at  the 
northern  boundary  of  the  proposed  permit  area.  It  makes  up  about  6  acres 
(less  than  1  percent)  of  the  area  proposed  for  disturbance.  The  overstory 
consists  of  box  elder  (Acer  negundo) ,  green  ash  (Fraxinus  pennsylvanica) ,  and 
a  few  plains  cottonwoods  (Populus  deltoides) .  Understory  grasses  include 
Kentucky  bluegrass  (Poa  pratensis)  and  western  wheatgrass.  Two  shrubs, 
prairie  rose  and  snowberry,  commonly  grow  in  the  understory. 

Disturbed  Grassland  Unit 

This  community,  covering  about  13  percent  of  the  proposed  disturbance  area, 
was  disturbed  many  years  ago  by  plowing.  It  now  consists  primarily  of  crested 
wheatgrass  (Agropyron  cristatum) ,  growing  with  some  natives  such  as  western 
wheatgrass  and  blue  grama. 

Corrals  and  Buildings  Unit 

These  sites  are  small,  making  up  less  than  1  percent  of  the  proposed 
disturbance  area.  They  consist  of  farm  and  ranch  yards,  sheds,  and  corrals. 
Vegetation  consists  primarily  of  annual  weedy  species. 

Sandstone  Outcrops  Unit 

Sandstone  outcrops  cover  less  than  1  percent  of  the  disturbance  area,  and 
consist  of  sandstone  of  the  Tongue  River  member  of  the  Fort  Union  formation. 

Range  Condition  and  Recomnended  Stocking  Rates 

The  present  range  condition  is  considered  "high-fair,"  indicating  a  productiv- 
ity level  of  about  50  percent  of  c 1 imax  vegetation.  The  recommended  stocking 
rate  (RSR)  for  the  proposed  disturbance  area  (not  including  the  disturbed 
grassland  unit)  is  373  cow-calf  units  for  a  one-month  grazing  period,  or  41 
cow-calf  units  for  a  nine-month  period.  The  potential  RSR  for  this  area  is 
612  cow-calf  units  for  a  one-month  grazing  period,  or  68  cow-calf  units  for  a 
nine-month  period  (assuming  a  production  level  of  75  percent  of  climax  vege- 
tation) . 
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WILDLIFE 

The  information  below  comes  from  data  presented  in  annual  wildlife  reports 
completed  by  Western  Energy  since  1978.  The  data,  covering  a  10-mile  by 
16-mile  rectangular  study  area,  include  the  entire  Rosebud  Mine. 

Habitat 

The  proposed  permit  area,  extending  southward  to  the  edge  of  Greenleaf  Ridge, 
overlays  open,  level  lands  adjacent  to  the  East  Fork  of  Armells  Creek.  Most 
of  the  area  consists  of  flat  terrain  with  slopes  of  5  to  7  percent.  The  only 
sharp  topography  lies  along  the  southern  border  of  the  area,  where  slopes 
reach  approximately  50  percent.  The  steep  topography  makes  up  little  of  the 
permit  area  and  even  less  of  the  proposed  disturbance  area. 

The  habitats  available  to  wildlife  on  the  proposed  permit  area  roughly 
match  vegetation  types.  A  detailed  description  of  types  is  presented  in  the 
vegetation  section.  The  most  prevalent  type  within  the  permit  area  is  grass- 
land, including  upland  grassland  (about  65  percent)  and  disturbed  grassland 
(13  percent).  Grassland  totals  78  percent  of  the  proposed  permit  area  and  83 
percent  of  the  proposed  disturbance  area.  No  other  single  type  makes  up  more 
than  10  percent  of  either  the  proposed  permit  or  the  disturbance  area. 

Big  sagebrush/grassland  (8  and  7  percent)  and  silver  sagebrush/grassland 
(6  and  5  percent)  make  up  the  second  and  third  largest  types.  Together  the 
ponderosa  pine/grassland  and  skunkbush  sumac/grassland  types  make  up  6  percent 
of  the  permit  area  and  A  percent  of  the  disturbance  area.  The  northern  area 
is  therefore  covered  primarily  with  upland  grassland  type  and  the  southern 
area  with  a  diverse  array  of  types. 

Wildlife 

Two  commonly  observed  big  game  species  within  the  proposed  permit  area  are 
pronghorn  antelope  and  mule  deer.  Between  1973  and  1979,  60  pronghorn  ante- 
lope and  40  mule  deer  sightings  were  recorded  in  sections  7,  8,  17,  18,  plus  a 
one-half  mile  "buffer  zone,"  or  band,  around  the  area. 

Aside  from  an  artifically  supported  population  of  pheasants  near  the  Area 
A  rail  loop,  the  sharp-tailed  grouse  is  the  major  upland  gamebird  found  in  the 
area.  During  1981  no  upland  gamebirds  were  identified  within  the  proposed 
permit  area  (Western  Energy  Company,  1981).  But  three  dancing  grounds  lie 
within  two  miles  of  the  permit  area.  Hence,  sharp-tailed  grouse  probably  used 
the  area.  The  extent  of  use  has  not  been  determined.  Table  II-5  gives  a 
breakdown  of  sharp-tail  habitat  use. 

The  golden  eagle  is  the  most  important  raptor — owing  to  its  status  under 
the  bald  eagle  protection  act  (16  USC  668a) — using  the  proposed  permit  area. 
An  active  nest  was  found  approximately  1.5  miles  south  of  the  area  in  the  Big 
Sky  Mine  study  area   (A.    Fjell,   Peabody  Coal  Co.,   personal  commun. ,  September 
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1,  1982).  Two  juveniles  were  successfully  raised  from  the  nest.  Given  the 
large  areas  eagles  cover,  the  pair  from  the  nest  may  have  portions  of  a 
hunting  territory  in  the  proposed  permit  area. 

Inactive  golden  eagle  nests  have  been  found  in  sandstone  outcrops  to  the 
west  and  in  trees  southeast  of  the  proposed  permit  area.  These  nests  may  be 
alternate  sites  for  the  golden  eagle  pair. 

TABLE  1 1-5 

Percent  of  Sharp-Tailed  Grouse  Observations  Made  in  Each  Habitat  Type  by 
Season  on  the  Western  Energy  Company  Study  Area  During-  1981 

[Source:    Western  Energy  Company,  1981] 


Winter 

Spring 

Summer 

Autumn 

Totals 

Habitat  Type 

(7)a 

(13) 

(2) 

(6) 

(28) 

Upland  Grassland 

ob 

23 

50 

17 

18 

Big  Sagebrush-Grassland 

14 

0 

0 

33 

11 

Silver  Sagebrush-Grassland 

0 

38 

0 

17 

21 

Skunkbush  sumac-Grassland 

14 

23 

0 

33 

21 

Gumbo  Knob 

0 

0 

0 

0 

0 

Creek  Bottom/Coulee  Bottom 

57 

8 

0 

0 

18 

Timber-Grassland 

14 

0 

50 

0 

7 

Agricultural 

0 

8 

0 

0 

4 

Disturbed  Areas 

0 

0 

0 

0 

0 

Reclamation 

0 

0 

0 

0 

0 

number  of  observations 
percent  of  observations 


No  surveys  of  nongame  birds  were  performed  in  the  permit  area.  But 
surveys  were  conducted  in  habitats  similar  to  the  proposed  permit  area, 
indicating  that  nongame  birds  are  also  present  in  the  permit  area.  Table  II-6 
lists  the  most  common  species  and  their  densities  on  four  habitat  types  within 
the  Colstrip  area.  Methodologies  for  the  transects  can  be  found  in  Western 
Energy's  Annual  Wildlife  Report  (1981). 

Small  mammals  have  been  sampled  in  the  past  within  three  native  habitat 
types  on  the  Rosebud  Mine:  an  upland  grassland  site,  a  big  sagebrush/grass- 
land site,  and  a  timbered/grassland  site.  The  upland  grassland  site,  similar 
to  the  majority  of  Area  B,  yielded  three  species  of  small  mammals:  prairie 
voles,    deer  mice,    and    thirteen-lined   ground    squirrels.      The   big  sagebrush/ 
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TABLE  1 1-6 

Songbird  Breeding- Densities  (individuals  per  square  mile)  for  Four 
Habitat  Types  on  the  Western  Energy  Company  Study  Area,  1981 

[Source:    Western  Energy  Company,  1981] 


Species 


Upland 
Grassland 


Big  Sagebrush 
Grassland 


Timber 
Grassland 


Reclamation 


American  kestrel 
Killdeer 
Mourning  dove 
Common  flicker 
Red-headed  woodpecker 
Eastern  kingbird 
Western  kingbird 
Black-capped  chickadee 
White-breasted  nuthatch 
Red-breasted  nuthatch 
House  wren 
Rock  wren 
American  robin 
Mountain  bluebird 
Solitary  vireo 
Yellow  warbler 
Audubon's  warbler 
Western  meadowlark 
Brewer's  blackbird 
Brown-headed  cowbird 
Pine  siskin 
Red  crossbill 
Rufous-sided  towhee 
Lark  bunting 
Vesper  sparrow 
Lark  sparrow 
Chipping  sparrow 
Clay-colored  sparrow 
Brewer's  sparrow 


16 


112 


32 
8 


* 

16 
8 


16 

8 

24 
16 


16 
48 
16 
8 
48 


** 

16 
16 


64 
16 
24 
80 
16 
48 
16 
48 

32 

* 

16 
* 

48 


16 
80 


96 


32 


*  observed;  not  suspected  of  breeding 
**  suspected  breeding 
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grassland  site  contained  only  the  deer  mouse  and  thirteen-lined  ground  squir- 
rel.    The  timbered/grassland  site  contained  the  deer  mouse  alone. 


CLIMATE 

The  semiarid  climate  at  Colstrip  is  characterized  by  insufficient  moisture  to 
sustain  dense  vegetative  growth  (Critchf ield ,  1966).  The  climate  is  typical 
of  the  continental  steppes  of  the  northern  Great  Plains.  Precipitation  is  low 
but  variable  and  falls  primarily  during  the  warmer  months.  Diurnal  and 
seasonal  temperatures  range  widely.  Surface  humidity  is  low.  Prevailing  wind 
speeds  are  moderate. 

Precipitation 

Mean  annual  precipitation  is  15.8  inches,  over  70  percent  of  which  falls  from 
April  through  September.  At  least  0.01  inches  of  precipitation  fall  on  each 
of  at  least  95  days  in  an  average  year.  Recurrence  intervals  for  1-,  6-,  and 
24-hour  precipitation  events  (e.g.  rainstorms,  snowfalls)  are  presented  in 
table  II-7.     Snowfall  averages  about  35  inches  per  year. 

Consumptive  water  use  (total  moisture  loss  from  soil  surface  evaporation, 
plant  growth,  and  transpiration)  is  calculated  to  be  22.8  inches  (Toy  and 
Munson,  1978).  Since  this  exceeds  annual  precipitation  by  seven  inches, 
moisture  deficiency  affects  vegetation  development  and  reclamation  success. 


TABLE  1 1-7 

Maximum  Amount  of  Precipitation  Expected  at  Colstrip 
During  Various  Time  Intervals 

[Source:    Miller  et  al . ,  1973] 


Length  of  event  Number  of  years  considered 

(hours)  2  5  10  25  50  100 

 Amount  of  Precipitation  (Inches)  

1  0.7  0.9  1.2  1.3  1.5  1.7 

6  1  .0  1.3  1.6  2.0  2.2  2.4 

24  1.4  2.0  2.4  3.0  3.4  3.8 
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Temperature 

Average  annual  temperature  in  Colstrip  is  about  45°  F.  January  is  the  coldest 
month  with  an  average  temperature  of  21°  F  and  an  average  minimum  of  8°  F. 
July  is  the  warmest  with  an  average  temperature  of  72°  F  and  an  average 
maximum  of  90°  F.  The  potential  growing  season,  based  on  the  frost-free 
period  of  115  days,  is  effectively  terminated  during  midsummer,  when  drought- 
induced  dormancy  of  vegetation  occurs  (Toy  and  Munson,  1978). 


Humidity 


The  average  annual  relative  humidity  was  55  percent  in  1976  and  68  percent  in 
1977.  The  relative  humidity  is  highest  in  winter  and  lowest  in  summer  and 
varies  widely,  along  with  air  temperature,  between  day  and  night. 

Winds 


Surface  wind  speed  and  direction  are  monitored  by  Western  Energy  from  a 
meterological  station  on  a  10-meter  tower  inside  the  Area  A  train  loop.  (See 
fig.  1-6.)  A  "wind  rose,"  figure  II-7,  summarizes  the  distribution  of  surface 
winds  for  1980.  Southerly  winds  predominated.  Strongest  wind  speeds  were 
from  the  west-southwest,  slowest  wind  speeds  from  the  east.  Calm  conditions 
occurred  15  percent  of  the  time.  Wind  speeds  in  excess  of  13  miles  per  hour 
occurred  about  10  percent  of  the  time,  and  wind  speeds  in  excess  of  25  miles 
per  hour  occurred  less  than  one  percent  of  the  time. 

The  regional  EIS  on  the  Northern  Powder  River  Basin   (U.S.   Department  of 

Interior  and  Montana  Department  of  State  Lands,   1980)  and  the  previous  EIS  on 

Area  E  (Montana  Department  of  State  Lands,   1981)   contain  detailed  analyses  of 

the  climate  at  Colstrip.  Climatic  conditions  have  important  effects  on 
reclamation  and  revegetation  success  and  on  air  quality  impacts. 
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Figure  1 1-7 
Colstrip  Area  Annual  Wind 
Distributions  As  a  Per- 
centage of  Time 
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AIR  QUALITY 

Air  quality  in  Colstrip  meets  neither  Montana  nor  National  Ambient  Air  Quality 
Standards  (MAAQS  and  NAAQS,  table  II-8)  because  of  high  concentrations  of 
total  suspended  particulate  (TSP) .  As  a  result,  the  U.S.  Environmental 
Protection  Agency  has  designated  a  120-square-mile  zone  surrounding  Colstrip 
as  a  nonattainment  area.  Even  so,  data  collected  at  11  sites  by  Western 
Energy  Company  and  at  4  sites  by  Montana  Power  Company  (MPC)  show  that  TSP 
concentrations  are  elevated  only  in  an  area  of  less  than  10  square  miles 
(on-file  data,  Montana  Department  of  State  Lands  [MDSL] ,  including  Colstrip 
and  areas  adjacent  to  the  Rosebud  Mine).  The  high  concentrations  are  caused 
by  mining,  construction,  power  plant  operation,  motor  vehicle  traffic,  and 
wind  erosion  of  exposed  areas  (MDSL,  1981). 

From  1976  through  1981  the  annual  average  TSP  concentration  measured  in 
Colstrip  (MPC  site  No.  3)  has  ranged  from  81  ug/m3  (micrograms  per  cubic 
meter)  to  130  ug/m3.  Outside  this  area,  TSP  concentrations  have  averaged 
about  25  ug/m3,  similar  to  areas  of  Montana  considered  to  be  pristine  (U.S. 
Department  of  the  Interior  and  MDSL,  1980).  This  situation,  one  of  localized 
elevated  TSP  concentration,  is  characteristic  of  TSP  emissions  that  contain 
large  particles  that  settle  out  rapidly.  The  emissions  therefore  do  not 
affect  a  large  area  (MDSL  and  USDI,  1982).  Settled  particulate  amounts  have 
also  exceeded  the  MAAQS  in  the  Colstrip  area  (table  II-8) .  Visibility  in  the 
Colstrip  vicinity  is  about  35  miles  (MDSL  and  USDI,  1982). 

Western  Energy  has  undertaken  a  number  of  dust  control  measures  in  recent 
years  (MDSL,  1980);  however,  the  measures  have  not  significantly  reduced  TSP 
concentrations  in  Colstrip.  The  company  has  an  air  quality  permit  (No.  1483) 
for  Areas  A,  B,  and  E  that  is  valid  until  the  conclusion  of  mining.  The 
Montana  Department  of  Health  and  Environmental  Sciences  plans  to  bring 
Colstrip  into  compliance  with  the  annual  and  24-hour  TSP  standards  by  December 
31,  1982.  (See  table  II-8.)  This  intent  is  outlined  in  the  State  Imple- 
mentation Plan  submitted  to  the  Environmental  Protection  Agency  on  April  23, 
1979. 

The  air  quality  of  the  Colstrip  area  has  been  discussed  in  greater  detail 
in  recent  EISs  (MDSL  and  U.S.  Office  of  Surface  Mining,  1982;  MDSL,  1981; 
MDSL,  1980;  and  USDI  and  MDSL,  1980).  The  reader  interested  in  further  infor- 
mation is  directed  to  these  documents. 


EVIPLOYMENT  AND  INOCME 

Since  1970,  energy  development  has  fundamently  changed  Rosebud  County's 
economy.  The  county  has  become  the  site  of  Western  Energy's  Rosebud  Mine, 
Colstrip  Generating  Units  1  and  2,  Peabody  Coal's  Big  Sky  Mine,  and  coal- 
related  railroad  employment  in  Forsyth.  As  a  result,  mining  employment  rose 
to    473    in    1980,    more    than    10    times    the    number    in    1970.      A    smaller,  but 
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substantial,  increase  occurred  in  the  transportation  and  utility  industries, 
where  employment  increased  nearly  threefold  over  the  decade  to  480  in  1980. 
The  construction  of  Colstrip  Units  3  and  4  began  in  earnest  in  1980  and  will 
continue  the  transition  of  the  county  from  an  agrarian  economy  to  an  economy 
primarily  dependent  on  energy  development. 

Of  the  473  jobs  in  mining,  about  320  were  at  the  Rosebud  Mine,  including 
about  200  at  Area  B.  Since  production  began  in  1976,  employment  at  Area  B  has 
fluctuated  in  relation  to  changes  in  the  coal  production  level. 

The  past  decade's  energy  development  spurred  the  remainder  of  Rosebud 
County's  economy.  Led  by  increases  in  the  service  industry,  combined  employ- 
ment in  the  service,  trade,  finance,  and  real  estate  sectors  nearly  tripled 
between  1970  and  1980,  growing  from  596  to  1,602  jobs.  Government  employment 
grew  53  percent  during  the  1970s,  from  489  jobs  in  1970  to  750  jobs  in  1980. 

Over  the  same  period,  agricultural  employment  declined,  as  it  has  for 
more  than  four  decades.  Even  so,  agriculture  continues  to  be  an  important 
part  of  the  county's  economy.  The  604  agricultural  jobs  in  1980  represented 
more  than  16  percent  of  the  county's  economic  base  employment.  Only  services 
and  government  provided  more  jobs. 

As  the  employment  pattern  has  changed  in  Rosebud  County,  so  has  the  com- 
position of  total  personal  income.  Labor  and  proprietor's  income  was  the 
largest  component  of  personal  income  in  1970  and  has  since  grown  faster  than — 
increasing  its  relative  position  to — other  elements.  Led  by  increases  in 
wages  and  salaries  in  the  construction,  mining,  transportation  and  utilities 
industries,  labor  and  proprietor's  income  rose  more  than  fivefold  between  1970 
and  1980,  growing  from  $13.2  million  to  $70.6  million.  Likewise,  since 
personal  income  grew  faster  than  population,  per  capita  income  also  grew, 
rising  in  constant  1967  dollars  from  $2,380  in  1970  to  $3,213  in  1980.  Per 
capita  income  in  Rosebud  County  varied  much  more  than  in  Montana  as  a  whole 
during  the  1970s,  reflecting  the  wages  paid  during  the  construction  of 
Colstrip  Units  1  and  2  and  the  cyclical  nature  of  agriculture  income. 


SOCIAL  CONDITIONS 


Populat  ion 
Rosebud  County 

Rosebud  County's  1980  population  was  11,278  persons  (Mountain  West  Research, 
Inc.  [MWRI],  1981)  a  density  of  about  two  people  per  square  mile.  The 
county's  population  nearly  doubled  from  1970  to  1980  and  has  since  increased 
to  an  estimated  16,052  in  1982  (MWRI,  1981).  In  the  past  ten  years  the 
population  has  shifted  to  contain  a  higher  proportion  of  younger  males.  The 
average  household  size  in  1980  was  2.61  persons,  0.21  persons  higher  than  the 
state  average. 
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Colstrip 

Colstrip's  1980  population  was  3,750  (MWRI ,  1981),  about  seventeen  times  the 
population  in  1970.  The  1982  population  was  estimated  to  have  increased  to 
approximately  7,844  (MWRI,  1981).  The  shift  in  the  county's  population  toward 
a  composition  of  younger  males  is  especially  pronounced  in  Colstrip. 

Forsyth 

In  1980  there  were  3,054  people  living  in  the  Forsyth  area  (including  Enumer- 
ation District  1538  outside  the  city  limits).  This  number  is  a  163  percent 
increase  over  the  1970  population  of  1,873  people,  although  the  1970  figure 
only  includes  people  living  within  the  city  limits.  The  estimated  1982 
population  for  the  Forsyth  area  is  3,500  (MWRI,  1981). 

Hous  ing- 
Rosebud  County 

The  total  number  of  housing  units  in  Rosebud  County  increased  from  2,055  in 
1970  to  4,363  in  1980,  or  112  percent.  Mobile  homes  accounted  for  almost  60 
percent  of  all  new  housing  units  in  Rosebud  County  between  1970  and  1980  (U.S. 
Bureau  of  the  Census,  1981).  About  42  percent  of  the  county's  housing-unit 
increase  occurred  in  Colstrip  (MWRI,  1981).  Mobile  homes  compose  36  percent 
of  the  county's  housing  stock,  whereas  they  compose  only  12  percent  of  the 
State  housing  stock. 

Colstrip 

Between  1970  and  1980  Sunlight  Development  Company,  a  Montana  Power  Company 
subsidiary,  financed  or  constructed  960  housing  units  in  Colstrip,  including 
single-family  dwellings,  multi-unit  apartments,  mobile  home  spaces,  recrea- 
tional vehicle  pads,  and  temporary  housing.  These  units  have  been  built  to 
house  the  construction  work  force  required  for  the  Colstrip  generating  units 
and  Western  Energy  mining  operations  (Colstrip  High  School  Bond  Prospectus, 
1981). 

In  January,  1982,  the  Sunlight  Development  Company  reported  that  1,403 
permanent  housing  units  and  906  temporary  units  were  available,  and  405  more 
units  were  under  construction.  In  addition,  124  additional  single-family 
units  were  proposed,  and  224  additional  lots  were  available  for  development 
(Pat  Reardon,  Sunlight  Development  Company,  personal  commun. ,  January  4, 
January  7,  and  February  9,  1982). 

Costs  of  housing  are  higher  in  Colstrip  than  Forsyth.  Homes  that  cost 
$80,000  to  $85,000  in  Colstrip  are  priced  at  $50,000  to  $60,000  in  Forsyth. 
Apartment   rentals   in  Colstrip  are  $155  per  month  for  a  one-bedroom,    $205  to 
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$350  per  month  for  a  two-bedroom,  and  $255  to  $450  per  month  for  a  three- 
bedroom  unit.  Houses  rent  for  over  $500  per  month.  Installed  mobile  homes 
rent  for  $280  to  $370  per  month  (MWRI ,  1981;  Pat  Reardon,  personal  commun.  , 
January  4,  January  7, and  February  9,  1982).  There  are  few  vacancies  in 
Colstrip  today. 

Current  plans  are  to  convert  the  Big  Timber,  Sweet  Grass,  and  Stillwater 
mobile  home  pads  to  single-family  lots  when  the  construction  phase  for 
Colstrip  Units  3  and  4  ends.  This  would  make  available  550  more  lots,  in 
addition  to  the  224  potential  lots  now  available  (Pat  Reardon,  personal 
commun.  January  4,  January  7,  and  February  9,  1982). 


Forsyth 


The  1980  census  count  identified  1,258  housing  units  in  Forsyth,  of  which 
1,242  were  year-round.  The  housing  mix  consisted  of  62  percent  single-family 
detached  units,  15  percent  multi-family  units,  and  23  percent  mobile  homes. 
The  census  count  identified  89  percent  of  the  units  as  being  occupied. 


Social  Life 

A  brief  social  history  and  description  of  social  life  of  the  Colstrip  area  is 
given  in  the  final  EIS  on  Rosebud  Mine's  Area  C,  Block  I  (Montana  Department 
of  State  Lands,  1982).  A  summary  of  the  Area  C  EIS's  findings  follows.  Only 
social  life  at  Colstrip  is  examined  here,  since  Colstrip  is  the  most  sensitive 
to  changes  at  the  Rosebud  Mine. 

Colstrip  has  had  periodic  temporary  growth  associated  with  the  railroad 
and  mining.  But  not  until  the  early  1970s  did  the  population  grow  rapidly. 
This  growth  raised  conflicts  over  land  use,  economics,  politics,  and  values 
(Gold,  1974,  1975).  Contributing  to  these  conflicts  has  been  Montana  Power's 
ownership  of  the  entire  community  and  the  high  percentage  of  temporary  jobs. 
In  addition,  the  arrangement  within  Colstrip  of  permanent  and  temporary 
housing  and  status  differences  in  the  town  limit  social  contact  between 
different  groups,  although  the  limitations  appear  to  be  decreasing. 

There  does  not  appear  to  be  a  distinctive  Colstrip  life  style,  but  life 
in  Colstrip  is  different  from  the  remainder  of  Rosebud  County.  The  residents' 
feelings  of  isolation,  their  higher  salaries,  and  the  lack  of  shopping  and 
recreation  in  Colstrip  encourage  residents  to  travel  to  nearby  cities  more 
often  than  other  Rosebud  County  residents.  The  transient  part  of  the  popula- 
tion, having  family  ties  outside  Colstrip,  adds  to  the  tendency  to  frequently 
travel. 

Value  differences  exist  between  old  and  new  residents  and  between  perma- 
nent and  temporary  residents.  The  differences  reportedly  concern  materialism, 
stability,  and  education.  Organized  religion  appears  to  have  only  average  or 
less  influence  on  the  community.  Transient  residents  are  less  active  than 
permanent  residents  in  churches. 
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Much  of  the  conflict  that  arose  at  the  time  of  Colstrip' s  rapid  develop- 
ment in  the  1970s  no  longer  exists.  The  emphasis  has  moved  from  groups 
resisting  or  supporting  any  development  to  individuals  debating  how  to  de- 
velop. Colstrip  residents  are  reportedly  apolitical  and  have  little  impact  on 
county  politics. 

Family  life  is  reported  as  important  in  Colstrip,  especially  to  permanent 
residents.  The  divorce  rate  for  all  of  Rosebud  County  has  actually  been  lower 
than  the  rate  for  Montana  as  a  whole.  Yet  two  of  the  three  most  frequently 
mentioned  social  problems  are  divorce  and  family  instability.  The  importance 
attached  to  family  life  may  lead  to  greater  concern  over  family  related  social 
problems . 

Another  frequently  mentioned  social  problem  is  alcohol  and  drug  abuse. 
Rosebud  County's  institutional  admission  rate  for  alcohol  treatment  is  nearly 
three  times  higher  than  the  State  rate.  The  Colstrip  rate,  however,  cannot  be 
easily  distinguished  from  that  of  the  entire  county. 
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Law  Enforcement 

The  Rosebud  County  Sheriff  provides  law  enforcement  in  Colstrip.  The  sher- 
iff's jurisdiction  includes  all  of  Colstrip.  Six  deputies,  five  dispatchers, 
and  one  dogcatcher  are  assigned  to  the  Colstrip  office.  An  additional  deputy 
patrols  the  rural  area  between  Colstrip  and  Ashland. 

Law  enforcement  personnel  and  equipment  are  located  in  the  Colstrip 
Community  Service  Center.  Detention  facilities  comprise  four  cells,  each  with 
two  bunks.  The  Colstrip  Sheriff's  office  is  provided  with  three  patrol  cars 
and  one  pickup  truck.  Communications  are  provided  by  a  low-frequency  band 
radio  system.  The  sheriff's  office  provides  communications  and  dispatching 
service  for  the  local  emergency  medical  service  and  fire  protection  organiza- 
tions. The  sheriff  considers  his  manpower  and  equipment  adequate  to  serve  the 
present  population  (Robert  Ash,  Rosebud  County  Sheriff,  personal  commun. , 
January  6,  1982). 

Fire  Protection 

A  22-member  volunteer  fire  department  provides  fire  protection  services  in 
Colstrip.  At  present,  only  the  chief  is  certified,  but  all  volunteers  are 
expected  to  be  certified  by  1983.  Water  flows  to  hydrants  in  Colstrip  are 
considered  adequate  now  and  for  the  foreseeable  future.  The  fire  department 
is  equipped  with  two  pumpers  and  one  tanker.  An  additional  1,000-gallon 
pumper  should  be  delivered  by  the  fall  of  1982. 
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Equipment  storage  is  provided  at  the  Colstrip  Community  Services  Center 
and  is  considered  adequate.  A  two-stall  garage,  where  the  new  fire  truck  will 
be  stationed,  is  to  be  constructed  near  the  Pine  Butte  School  in  the  northern 
end  of  Colstrip  in  the  fall  of  1982.  The  Colstrip  fire  chief  considers  his 
department  adequate  to  meet  the  fire  protection  needs  of  Colstrip  for  the 
present  and  the  foreseeable  future  (Ray  Durham,  Chief,  Colstrip  Fire  Depart- 
ment, personal  commun. ,  February  3,  1982). 

Sanitary  Sewer 

Wastewater  in  Colstrip  is  treated  with  an  oxidation  ditch  facility  that  is 
supplemented  by  an  aerated  lagoon,  installed  at  the  site  of  an  older,  now 
unused,  three-cell  lagoon  system.  The  town's  wastewater  is  retained  in  the 
aerated  lagoon  for  a  ten-day  treatment  period,  after  which  it  is  discharged  to 
the  oxidation  ditch.  The  remaining  two  cells  of  the  old  lagoon  system  are 
used  as  sludge  drying  beds  (Mountain  West  Research,  Inc.,  [MWRI] ,  1981;  Pat 
Reardon,  personal  commun.,  August  24,  1982). 

Water  Supply 

The  Colstrip  public  water  supply  is  drawn  from  Castle  Rock  Lake,  a  pond  built 
to  supply  water  to  the  Colstrip  generating  units.  The  water  treatment  and 
distribution  systems  has  a  capacity  of  5,000  gallons  per  minute  (gpm) ,  and  a 
storage  capacity  of  3,350,000  gallons  (MWRI,  1981;  Pat  Reardon,  personal 
commun.,  August  24,  1982). 


Solid  Waste 

Solid  waste  collection  and  disposal  services  are  now  provided  by  a  rural 
refuse  disposal  district.  The  district  is  served  by  a  three-man  crew  equipped 
with  one  truck  with  a  25-cubic-yard  compactor.  Solid  wastes  are  buried  in  old 
strip-mine  cuts  sealed  with  clay.  Old  mine  spoils  are  graded  over  the  solid 
wastes.  The  present  dump  site  serves  Rosebud  and  Treasure  Counties.  The 
Northern  Cheyenne  Reservation  reportedly  also  will  use  that  disposal  site  in 
the  near  future.  Solid  waste  collection  capacity  is  adequate  at  present,  with 
one  collection  day  per  week. 


Social  Welfare 

In  the  quarter  ending  in  March,  1982,  121  cases  were  served  and  60  cases 
closed  by  the  Rosebud  County  Department  of  Public  Welfare.  Of  the  389  total 
services  provided,  the  highest  service  incidence  was  in  protective  service 
investigation  (118  cases),  with  49  cases  involving  on-going  protection. 
According  to  caseload  reports  from  Montana  Department  of  Social  and 
Rehabilitation  Services  (Donna  Wirth,  Montana  Department  of  Social  and 
Rehabiliation  Services,  personal  commun.,  July,  1982),  Rosebud  county  workers 
have  caseloads  that  exceed  State  standards.  A  grant  from  the  Montana  Coal 
Board  to  the  Rosebud  County  Department  of  Public  Welfare  for  fiscal  year  1983 
is  intended  to  provide  an  increase  in  both  professional  and  support  personnel. 
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Medical  Services 

The  outpatient  medical  needs  of  Colstrip  are  served  by  the  Colstrip  Medical 
Clinic,  a  Southeastern  Montana  Rural  Health  Initiative  (SEMRHI)  clinic  funded 
by  a  grant  by  the  U.S.  Department  of  Health  and  Human  Services.  All  of  the 
counties  that  are  served  by  SEMRHI  are  considered  medically  underserved.  The 
clinic's  professional  staff  includes  two  general  practitioners,  two  part-time 
registered  nurses,  and  one  x-ray  technician  (M.S.  Catapano,  Physician, 
Colstrip  Medical  Clinic,  personal  commun.,  January  6,  1982).  The  clinic  has 
three  examining  rooms,  an  x-ray  unit,  a  laboratory,  and  a  fully  equipped 
emergency  room  (Sue  Palm,  Colstrip  Medical  Clinic,  Colstrip  Montana,  personal 
commun.,  Jan.  26,  1982).  The  medical  staff  and  facilities  are  adequate  to 
serve  the  Colstrip  community  (Jeannette  Viall,  SEMRHI  Program,  Miles  City, 
Montana,  personal  commun.,  February  4,  1982). 

The  Colstrip  Dental  Clinic  and  optometrist  are  located  in  the  same 
building  (Colstrip  Mall)  as  the  Medical  Clinic.  There  are  two  dentists,  two 
dental  assistants,  and  one  dental  hygienist  (Barbara  May,  Colstrip  Dental 
Clinic,  personal  commun.,  January  26,  1982).  The  optometric  office  staffs  one 
part-time  optometrist  (two  days  a  week)  and  an  optometric  assistant  (Margaret 
Porter,  Colstrip  Optometric  Clinic,  personal  commun.,  January  26,  1982). 

The  Eastern  Montana  Community  Mental  Health  Center  of  Miles  City  admin- 
isters mental  health  services  for  Colstrip.  The  Colstrip  Mental  Health 
Center,  staffed  by  one  psychologist,  handled  approximately  50  cases  in  1981 
(MWRI ,  1981).  The  Mental  Health  Center  is  now  at  maximum  capacity  (Jim 
Peterson,  Eastern  Montana  Community  Health  Center,  Miles  City,  Montana,  per- 
sonal commun.,  February  3,  1982). 

There  are  four  ambulances  in  Colstrip,  two  owned  by  Bechtel  Energy 
Company  and  two  by  the  Colstrip  Emergency  Medical  Service.  Helicopter  and 
fixed-wing  air  ambulance  service  is  available  through  Saint  Vincent  Hospital 
in  Billings.  The  Emergency  Medical  Service  is  staffed  by  11  volunteers  (Joe 
Kampf,  Colstrip  Emergency  Medical  Service,  personal  commun.,  January  26, 
1982).     This  emergency  service  is  adequate  for  current  needs   (MWRI,  1981). 

Rosebud  Community  Hospital,  33  miles  north  in  Forsyth,  is  the  closest 
hospital  to  Colstrip.  It  has  a  staff  of  36  persons.  The  hospital  has  18 
licensed  beds,  maternity  care,  emergency  facilities,  an  x-ray  department,  and 
a  part-time  pharmacy  (Montana  Department  of  Health  and  Environmental  Sciences, 
1980).  During  1980,  the  hospital  had  a  21  percent  occupancy  rate  (patient 
days/licensed  beds  X  365  days  X  100%). 

Forsyth  is  also  the  closest  city  offering  nursing  home  facilities  to 
Colstrip  residents.  The  Rosebud  Community  Nursing  Home  has  39  skilled-care 
beds  and  eight  intermediate-care  beds.  The  home  had  an  83  percent  occupancy 
rate  in  1980  (patient  days/ (skil led  beds  +  intermediate  beds) /days  reporting  x 
100%)   (Montana  Department  of  Health  and  Environmental  Sciences,  1980). 


11-38  /  Fiscal  Conditions 


Educat  ion 


Colstrip  School  District  No.  19  currently  operates  two  elementary  schools.  In 
mid-January,  1982,  the  Isabelle  Bills  Elementary  School's  enrollment  was  370 
students.  Class  size  ranged  from  17  to  28  pupils  and  averaged  20.6  pupils. 
The  Pine  Butte  Elementary  School,  now  supplemented  with  another  building,  had 
an  enrollment  of  340  students.  Class  size  ranged  from  14  to  21  students  and 
averaged  17  (Harold  Tokerud,  Superintendent,  Colstrip  District  No.  19  Schools, 
personal  commun. ,  January  16,  1982). 


Both  elementary  schools  have  large  physical  plants  and  space  for  many 
more  students.  Using  the  minimum  accreditation  standard  as  a  guide,  the 
existing  elementary  school  classroom  configuration  could  accommodate  up  to  32.1 
more  students.  In  mid-January,  1982,  the  Colstrip  elementary  school  district 
was  being  operated  at  approximately  69  percent  of  capacity  (Mrs.  Paul  Hofeldt, 
Colstrip  District  No.   19  School  Board,  personal  commun.,  January  4,  1982). 


Colstrip  Junior  High  School  is  located  in  a  modular,  wood-frame  structure 
that  will  need  to  be  replaced  in  the  near  future.  The  seventh-  and  eighth- 
grade  enrollment  is  158  children  and  the  average  class  size  is  21.1  students, 
well  below  the  accreditation  maximum  class  size  of  30  students  (Mrs.  Paul 
Tokerud,  personal  commun.,  January  4,  1982). 


Colstrip  High  School  is  a  masonry  structure  with  a  wood-frame  addition. 
A  proposed  new  high  school,  to  be  completed  in  fall  1983,  will  accommodate  500 
students.  The  current  high  school  structure  will  be  converted  to  a  middle 
school  for  grades  six  through  eight  (Elsie  Schye,  Clerk,  Colstrip  School 
District  No.  19,  personal  commun.,  February  12,  1982).  In  mid-January,  1982, 
the  Colstrip  High  School  enrollment  was  323  students.  Class  size  ranged  from 
one  to  23  pupils  and  averaged  9.1  students  (excluding  study  hall).  The 
largest  individual  teaching  load  for  an  instructor  was  77  students. 


FISCAL  CONDITIONS 


Property  taxes  are  the  most  important  source  of  local  government  and  school 
district  revenues  in  Rosebud  County.  The  taxable  value  associated  with  the 
gross  proceeds  (45  percent  of  the  contract  sales  price  of  the  coal)  of  the 
Western  Energy  and  Peabody  mines  and  the  Colstrip  generating  units  has  become 
the  major  source  of  property  taxes.  State  and  Federal  impact  assistance  have 
also  provided  significant  amounts  of  revenue  to  local  governments  and  school 
districts  in  the  county. 

Property  taxes  have  provided  an  average  of  40  percent  of  Rosebud  County's 
revenue  over  the  last  four  years.  General  fund  revenues  in  the  Colstrip 
school  district  are  provided  by  property  taxes  paid  in  that  district.  In 
school  districts  that  do  not  directly  benefit  from  coal  development,  such  as 
the  elementary  and  high  school  district  in  Forsyth,  most  general  fund  revenues 
come  from  the  County  Equalization  Levy. 
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In  1980  the  gross  proceeds  of  the  two  coal  mines  in  the  county  provided 
about  28  percent  of  the  county's  taxable  value;  the  power  plant  and  mining 
machinery  provided  about  39  percent;  oil  production  provided  14  percent; 
agriculture  7  percent;  and  the  balance  came  from  other  types  of  property 
(Montana  Department  of  Revenue,  1980).  Area  B  has  provided  as  much  as  57.6 
percent  of  the  mine's  taxable  value  since  production  began  in  1976.  (See 
table  II-9.) 

From  1968  through  1981,  Western  Energy  paid  $134.5  million  in  taxes,  not 
counting  income  and  payroll  taxes.  (See  table  11-10.)  Area  B  taxes  were  $35 
million  during  the  same  period. 

Not  all  jurisdictions  in  Rosebud  County  have  benefited  equally  from  the 
increases  in  taxable  value  brought  about  by  energy  development.  Between 
fiscal  year  (FY)  '71  and  FY  '81,  taxable  value  in  Rosebud  County  grew  by  725 
percent;  in  the  town  of  Forsyth  the  increase  was  only  45  percent.  Real  per 
capita  taxable  value  (taxable  value  corrected  for  inflation  divided  by  popula- 
tion) in  Rosebud  County  (in  1967  dollars)  went  from  $1,742  in  FY  '71  to  $4,038 
in  FY  '81.  During  the  same  period,  Forsyth's  real  per  capita  taxable  value 
decreased  from  $631  to  $310. 

The  changes  and  consequent  disparity  in  the  tax  base  were  reflected  in 
the  mill  levy  or  tax  rate.  The  Rosebud  County  mill  levy  decreased  by  67 
percent  between  FY  '71  and  FY  '81.  The  Forsyth  town  and  school  districts  levy 
increased  by  25  percent  in  the  same  period.  The  decrease  in  the  county  levy 
was  more  than  overcome  by  increases  in  Forsyth. 

School  districts  were  similarly  affected.  Property  taxes  in  the  Colstrip 
school  districts  were  relatively  low  in  FY  '71,  totalling  82  mills  compared  to 
86  mills  in  Forsyth  and  112  mills  in  similar-sized  school  districts  elsewhere 
in  the  state.  In  FY  '81  the  Colstrip  school  levy  was  73  mills,  compared  to 
138  mills  both  in  Forsyth  and  elsewhere. 


LAND  USE 

Native  rangeland  makes  up  1,598  acres  of  the  1,834-acre  Area  B  extension. 
There  are  7  acres  of  corrals  and  ranch  yard  and  the  remaining  229  acres  are 
"disturbed  rangelands"  (areas  farmed  in  the  past  and  reseeded  to  introduced 
grasses).     The  disturbed  rangeland  areas  are  now  used  for  cattle  grazing. 

The  recommended  stocking  rate  for  the  proposed  disturbance  area  is  373 
AUMs  (cow-calf  units  for  a  one-month  grazing  period)  .  The  area  is  in  a 
"high-fair"  range  condition.     (See  chapter  II,  Vegetation.) 
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11MNSP0RTATIQN 

Rosebud  County's  transportation  network  is  made  up  of  secondary,  primary,  and 
interstate  highways,  a  railroad,  and  a  county-owned  and  operated  airport  east 
of  Forsyth.  (See  fig.  II-8.)  Federal  Aid  Primary  (FAP)  39  connects  Colstrip 
to  Interstate  94  to  the  north  and  to  FAP  37   (US  212)   to  the  south. 

Coal  mined  from  Area  B  is  shipped  on  the  Burlington  Northern  Railroad 
spur  to  the  main  line  north  of  Colstrip  and  then  east  to  final  destinations. 
(See  Chapter  I.)  The  railroad  spur  now  crosses  FAP  39  four  times.  A  grade 
separation  (highway  overpass)  has  been  built  in  Colstrip,  carrying  the  highway 
over  the  rail  access  to  Areas  A  and  B.  (See  fig.  II-8.)  No  grade  separation 
is  planned  for  the  railroad  crossing  south  of  Colstrip  (the  access  to  the  Big 
Sky  Mine),  but  the  final  portion  of  major  reconstruction  of  FAP  37  between 
Colstrip  and  1-94  does  include  grade  separations  for  the  two  railroad 
crossings  north  of  Colstrip.  Reconstruction  of  FAP  37  is  expected  to  be 
completed  in  the  spring  of  1983. 

An  average  of  three  (a  maximum  of  7)  loaded  trains  per  day  leave 
Colstrip.  Most  trains  are  loaded  from  the  Areas  A  and  B  loadout  facility; 
some  are  loaded  from  the  Area  E  facility. 


RECREATION 

Outdoor  recreation  facilities  in  Colstrip  include  a  51-acre  park  system,  a 
swimming  pool,  a  wading  pool,  three  tennis  courts,  three  basketball  courts, 
and  five  playgrounds  for  young  children.  Colstrip  is  in  the  process  of 
building  a  new  outdoor  recreation  complex,  to  be  named  Stillwater  Park,  which 
will  comprise  one  baseball  and  two  Softball  fields,  a  soccer  field,  an  outdoor 
basketball  court,  and  a  playground  area.  Indoor  facilities  are  provided  at 
the  Colstrip  Community  Center,  which  comprises  16,000  square  feet  of  space 
that  include  two  handball/racquetball  courts,  a  weight/exercise  room,  a 
basketball  court,  and  a  meeting  room. 

Public  recreation  areas  outside  the  town  of  Colstrip  are  limited. 
Facilities  include  a  motocross  course  and  rodeo  grounds,  the  Rosebud  State 
Park  near  Forsyth  (picnic  sites,  fishing,  boating);  Castle  Rock  Lake  (the 
152-acre  Montana  Power  water  supply  pond),  95,827  acres  of  Custer  National 
Forest  lands,  and  230,000  acres  of  public  land  managed  by  the  Bureau  of  Land 
Management.  In  addition,  the  Yellowstone  and  Tongue  Rivers,  as  well  as  the 
Tongue  River  Reservoir  in  Big  Horn  County,  provide  boating,  fishing,  and  bird 
watching. 

The  major  recreation  values  of  the  public  lands  in  the  county  are  isola- 
tion, diverse  topography,  scenery,  and  big  game.  Hunting  is  the  primary  use. 
Other  popular  activities   include  picnicking  and  fishing.     Outdoor  recreation 
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FIGURE  1 1-8 — Transportation  Routes  Near  Colstrip 
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use  of  the  lands  and  facilities  outside  Colstrip  is  not  now  approaching 
capacity  (Montana  Department  of  State  Lands,  1981). 


CULTURAL  RESOURCES 

The  Area  B  extension  area  and  a  one-mile  buffer  zone  were  surveyed  for  cul- 
tural resources  in  1979  and  1980.  The  data  from  these  studies  are  included  in 
Western  Energy's  Area  B  mine  plan. 

Within  the  study  area  (bonded  permit  area)  only  one  prehistoric  site  was 
found.  This  site,  the  How  Dry  I  Am  site  (24RB252)  ,  does  not  appear  to  meet 
the  criteria  for  nomination  to  the  National  Register  of  Historic  Places 
(NRHP) .  Other  cultural  resources  found  within  the  permit  area  were  22  indis- 
tinct sites/isolated  finds. 

In  the  buffer  zone,  4  homesteads  and  22  prominent  sites,  none  containing 
rock  art  or  rock  shelters,  were  identified.  Two  of  the  prominent  sites,  Old 
Homestead  Kill  and  Sly  Bison,  have  either  been  excavated  or  are  in  the  process 
of  being  excavated.  Three  buffer  zone  sites,  the  Doc  Taylor  Place  (24RB1065) , 
the  Muskrat  Homestead  (24RB313),  and  the  Sly  Bison  (24RB267) ,  have  been 
officially  determined  as  eligible  for  nomination  to  the  National  Register. 
The  West  Homestead  (24RB95)  was  determined  in  1980  to  be  ineligible  for  the 
National  Register.  Since  that  1980  determination,  the  Montana  State  Historic 
Preservation  Office  has  further  evaluated  the  site  and  found  that  the  site  may 
now  be  eligible.  The  Picture  Window  Homestead  (24RB392)  and  the  remaining 
prominent  sites  do  not  appear  to  be  eligible  for  nomination  to  the  Register. 


AESTHETICS 

The  proposed  mine  area  is  located  on  flat  and  gently  rolling  rangeland.  To 
the  south  of  the  area  rise  ponderosa  pine-covered  bluffs  that  appear  on  the 
horizon  as  a  long  flat  ridge.  On  the  flanks  of  the  bluffs  are  occasional 
sandstone  and  clinker  outcrops.  The  lowest  bluffs  reach  50  feet  above  the 
rangeland;  the  highest  stand  about  100  feet  above  the  area. 

Dominant  in  the  landscape  is  the  ponderosa  pine  forest  on  the  horizon. 
The  dark  green  ponderosa  pines  contrast  with  both  the  sky  and  the  light  green 
grassland  of  the  lowlands.  The  landscape,  as  seen  from  nearby  roads,  provides 
a  far-reaching  vista,  bounded  in  the  distance  by  the  ponderosa  pine  bluffs. 

The  view  over  the  proposed  disturbance  area  offers  little  variety,  except 
for  an  occasional  break  in  the  wooded  ridgeline  and  shallow  coulees  (drain- 
ages) that  descend  into  the  mine  area.  The  only  manmade  changes  in  the 
landscape  are  fencelines,  scattered  power  poles,  and  outbuildings,  all  typical 
of  agricultural  land  in  this  part  of  the  West. 


Aesthetics  /  11-45 


The  landscape  is  pleasant,  but  not  unusual  or  distinctive.  Much  of  the 
terrain  in  the  area  around  Colstrip  and  in  this  part  of  the  State  offers 
vistas  with  similar  features.  Many  nearby  views  offer  more  variety  and  appear 
more  distinctive. 

The  area  can  be  seen  from  a  two-mile  segment  of  highway  FAP  39  and  from 
about  five  miles  of  the  county  road  along  the  East  Fork  of  Armells  Creek.  The 
area  is  thus  visible  to  residents  of  Colstrip  and  to  travelers  of  the  gravel 
road  along  the  creek.  Only  one  residence  is  located  close  to  the  area.  The 
area  is  not  used  for  recreation,  since  all  Western  Energy  lands  are  closed  to 
public  use. 

Western  Energy  is  now  mining  adjacent  to  the  proposed  extension  area.  As 
a  result,  the  extension  area  is  not  pristine.  Rather,  it  is  an  undisturbed 
site  lying  at  the  perimeter  of  an  industrial  setting.  Nearby,  spoils  piles 
and  working  draglines  are  visible.  In  the  distance  rise  the  stacks  of 
Colstrip  Units  3  and  4. 


Chapter  III 


IMPACTS  OF  THE 
EXTENSION  OF 
AREA  B 


This  chapter  covers  18  topics,  presenting  subject  by  subject  the  impacts — 
mostly  unavoidable — that  could  be  caused  by  the  extension  of  Area  B  into 
sections  7,  8,  17,  18,  12  and  13.  At  the  start  of  each  topic  is  a  summary  of 
the  major  impacts  anticipated  to  be  caused  by  the  mine  extension.  Following 
the  summary  is  a  detailed  discussion  of  the  impacts.  Each  section  ends,  when 
appropriate,  with  a  list  of  "mitigating  measures,"  or  actions  that  could  be 
taken  to  reduce  or  eliminate  the  extension's  projected  impacts. 

The  reader  is  reminded  that,  although  the  discussion  contained  in  this 
addendum  is  complete,  the  coverage  of  impacts  is  not  always  in  detail.  For 
additional  information,  refer  to  the  Rosebud  Mine  Area  C,  Block  1,  EIS  or  the 
Montco  Mine  EIS,  both  published  in  1982  by  the  Department  of  State  Lands. 


GEOLOGY 


Summary  of  Impacts:  The  impacts  on  the  geologic  setting 
of  Area  B  would  not  be  significant.  The  revegetated  land- 
scape of  Area  B  would  be  as  stable  as  the  premining  land- 
scape. A  few  gullies  may  develop  in  the  uplands  along  the 
southern  boundary  of  Area  B  on  land  used  for  highwall  re- 
duction. Small  draws  could  develop  along  drainages  due  to 
headward  channel  development.  Development  of  gullies  and 
draws  would  not  adversely  effect  postmining  land  uses. 

Overburden  physiochemical  characteristics  are  not  expected 
to  adversely  affect  postmining  revegetation  success. 


Topography  and  Geomorpho 1 ogy 

The  topography  and  stability  of  the  postmining  landscape  of  the  Area  B  exten- 
sion area  would  be  gentler  but  similar  to  the  present,  unmined  landscape.  The 
postmining  drainage  network  Western  Energy  proposes  to  construct  would  closely 
approximate  the  premining  network.  All  large,  reconstructed,  ephemeral 
drainages  would  have  slopes  and  positions  similar  to  those  of  existing  drain- 
ages . 
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Several  small  (less  than  800  feet  long)  draws  would  not  be  replaced, 
which  may  mean  that  small  draws  would  develop  naturally  over  time.  Washing  of 
sediment  downstream  during  the  development  of  these  draws  would  not  likely 
cause  problems.  Such  downcutting  would  be  initiated  during  high  runoff,  when 
large  amounts  of  sediment  would  be  emptied  into  surface  waters  from  the  entire 
basin,  masking  any  increases  from  Area  B. 

To  blend  the  unmined  topography  with  the  regraded  topography  of  Area  B, 
Western  Energy  would  grade  undisturbed  areas  into  the  final  mine  pit — the 
process  called  highwall  reduction.  As  a  result  of  this  regrading,  the  high- 
wall  reduction  areas  along  the  southern  edge  of  Area  B  would  be  less  steep 
than  premining  slopes. 

During  the  first  few  years  after  reclamation,  the  postmining  landscape 
would  be  susceptible  to  heavy  erosion  during  strong  thunderstorms  or  rapid 
snowmelt.  In  particular,  it  may  be  difficult  to  keep  the  highwall  reduction 
area  from  developing  gullies  during  initial  revegetation  efforts.  The  removal 
of  bedrock  during  mining  may  enhance  the  development  of  gullies,  since  bedrock 
restricts  the  downcutting  action  of  runoff  water. 

Highwall  reduction  areas  have  undergone  gully  and  piping  erosion  else- 
where in  the  Rosebud  Mine  (Montana  Department  of  State  Lands  [MDSL]  and 
U.S.D.I.,  Office  of  Surface  Mining  [OSM] ,  1982  p.  III-l).  Localized  subsi- 
dence and  differential  settlement  have  in  part  been  responsible.  Subsidence 
may  occur  in  the  Area  B  extension  area,  especially  in  the  deeper  overburden 
areas  along  the  southern  portion  of  Area  B,  possibly  causing  gullies  and 
piping  features.  Subsidence  usually  stops  within  3  years  after  initial 
reclamation  (MDSL  and  OSM,   1982,  p.   III-4) . 

Gullies  and  piping  features  deeper  than  9  inches  must  be  filled  in  and 
revegetated  by  the  company  for  the  period  the  company  is  subject  to  bonding 
requirements.  After  bond  release,  (probably  10  to  20  years  after  initial 
vegetation)  a  few  gullies  and  small  draws  might  develop  due  to  headwater 
channel  development,  caused  during  high  runoff.  These  gullies  would  not 
seriously  affect  postmining  land  uses,  since  existing  gullies  have  not  done 
so.  Small  gullies  are  a  part  of  the  existing,  steeper  landscape  areas  and 
tend  to  form  naturally. 

To  retain  runoff  and  sediment  eroded  from  disturbed  areas  prior  to  bond 
release,  Western  Energy  would  build  ten  sedimentation  ponds  in  the  reclaimed 
drainage  network.  The  ponds  would  allow  sediment  to  settle  out.  Sediment 
ponds  have  been  very  effective  in  preventing  degraded  surface  water  from 
flowing  out  of  mine  areas.  As  a  result  of  the  ponds,  the  actual  amount  of 
sediment  reaching  the  East  Fork  of  Armells  Creek  would  be  less  than  before 
mining.  By  impounding  peak  runoff  water  and  sediment,  the  sedimentation  ponds 
may  temporarily  change  the  channel  characteristics  of  the  East  Fork  of  Armells 
Creek.     (See  Hydrology,  Surface  Water.) 

Western  Energy  will  conduct  a  subsidence  monitoring  survey  in  Area  B 
sections  7,  8,  17,  and  18.  The  program  will  be  similar  to  the  one  now  used  in 
Area  A.  The  monitoring  data,  showing  accurate  elevation  readings  across  the 
reclaimed  areas  over  time,  will  be  submitted  to  the  Department  of  State  Lands 
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each  year.  The  Department  will  review  the  data  and  determine  on  a  case  by 
case  basis  what,  if  anything,  needs  to  be  done  regarding  subsidence. 

Stratigraphy 


The  Rosebud  coal  seam  would  be  removed 
(spoil)  placed  back  into  the  mined-out 
unique  or  intrinsic  value. 


by  mining  and  the  Rosebud  overburden 
pit.     The   overburden   strata   have  no 


Overburden 

The  effects  of  overburden  (spoil)  on  postmining  ground  water  quality  are 
discussed  in  Hydrology. 

Overburden  physiochemical  characteristics  are  not  expected  to  adversely 
affect  postmining  revegetation .  (See  table  II-l.)  Average  zinc  values  are 
high,  but  this  most  likely  results  from  contamination  by  the  zinc-based 
lubricant  used  in  drilling.  This  is  demonstrated  in  a  number  of  individual 
drill  cores,  where  zinc  values  were  high  only  at  20-foot  intervals,  the  length 
of  drilling  stems.  These  abnormally  high  values  raised  some  of  the  overall 
averages  for  zinc  shown  in  table  II-l .  In  neighboring  mine  areas  (for  ex- 
ample, Area  B,  Sections  4,  9,  and  10;  Area  C,  Block  I)  zinc  concentrations  are 
relatively  low,  with  the  exception  of  a  few  5-foot  core  increments  that  appear 
to  be  contaminated.  The  overburden  in  the  Area  B  extension  is  probably  also 
low  in  zinc. 

In  cases  where  drilling  lubricant  contamination  is  extremely  high — 
hundreds  of  parts  per  million — the  contamination  may  hamper  the  ability  of  the 
chemical  extractant  used  in  lab  analysis  (DTPA)  to  extract  other  trace  ele- 
ments (Dollhopf  et  al. ,  1981).  Zinc  concentrations  of  this  magnitude  are 
reported  for  a  few  five-foot  increments  in  the  permit  area  and  may  have  low- 
ered reported  concentrations  of  other  elements  in  the  same  increment  analyzed; 
however,  the  number  of  increments  with  extremely  high  zinc  concentration  is 
small,  and  no  problems  are  anticipated. 

Nickel  values  in  some  cores  exceeded  the  current  state  suspect  level  of 
1.0  part  per  million  (ppm) ;  however,  Montana  state  suspect  levels  are  now 
being  revised  to  reflect  recent  research.  According  to  an  extensive  litera- 
ture review  prepared  by  Barth  et  al.  (1981),  nickel  is  regarded  as  relatively 
nontoxic  to  animals.  That  is,  most  mammals  appear  to  have  some  way  of  limit- 
ing the  absorption  of  nickel.  One  thousand  ppm  nickel  in  forage  has  been 
found  to  have  no  toxic  effect  on  grazing  animals.  Nickel  toxicity  to  plants 
is  most  commonly  observed  in  contaminated  soils  near  smelters.  Twenty  or  more 
ppm  nickel  in  the  soil  can  cause  toxicity  in  the  more  intolerant  plant  spe- 
cies. The  potential  for  nickel  toxicity  appears  to  be  greatest  on  poorly 
drained  acid  soils,  conditions  that  are  not  found  at  the  Rosebud  Mine. 

Prior  to  operation  of  Colstrip  Generating  Units  1  and  2,  Munshower  et  al. 
(1978)  studied  soils,  vegetation,  and  animals  in  the  Colstrip  vicinity  for 
production  and   element    concentrations.     The   report    shows    that   prior   to  the 
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start-up  of  the  generating  units  the  soils  in  the  area  had  available  nickel 
concentrations  approaching  1  ppm.  The  native  range  vegetation  and  introduced 
species  tested  had  nickel  concentrations  ranging  between  1  to  4  ppm  dry- 
weight.  In  light  of  this  data,  addition  of  1  to  2  ppm  nickel  to  the  plant 
growth  medium  at  Colstrip  would  probably  not  adversely  affect  revegetation 
success.  This  is  especially  true  since  alkaline  soils,  like  those  in  the 
permit  area,  greatly  decrease  the  actual  amount  of  nickel  available  for  plant 
uptake . 

Structure  and  Geologic  Hazards 

Based  on  the  lack  of  geologic  failures  (faults  or  landslides)  in  the  recorded 
past,  there  do  not  appear  to  be  geologic  conditions  in  the  Colstrip  region 
that  would  endanger  life  or  property  in  the  future.  Ground  tremors  caused  by 
an  earthquake  might  shake  Colstrip  once  or  twice  a  century,  but  would  probably 
not  structurally  damage  buildings. 

Explosive  discharges  used  to  fracture  overburden  and  coal  would  be 
monitored  and  would  not  exceed  1  inch  per  second  maximum  potential  velocity  at 
the  nearest  dwelling  2  miles  away.  As  such,  mining  and  blasting  would  not  in 
all  probability  cause  structural  damage  to  buildings  or  trigger  earthquakes  in 
the  region. 

Geologic  Resources 

Forty-four  million  tons  of  coal  in  the  Rosebud  coal  seam  are  estimated  to  be 
within  the  bounds  of  the  Western  Energy  Area  B  extension.  Western  Energy 
estimates  that  96  percent,  or  42.2  million  tons,  of  coal  would  be  recovered; 
14.4  million  tons  of  McKay  coal  would  be  left  in  Area  B.  It  is  extremely  un- 
likely that  the  McKay  coal  seam  would  ever  be  mined  once  the  overlying  Rosebud 
is  removed.  Additional  coal  seams  lie  farther  below  the  surface,  but  are  un- 
minable  under  current  economic  conditions. 

Other  geologic  resources  of  Area  B  have  very  low  economic  value  or 
potential.  (See  chapter  II,  Geology,  Geologic  Resources.)  Mining  of  Area  B 
would  not  seriously  affect  future  uses  of  the  noncoal  resources  of  the  region. 


HYDROLOGY 

Summary  of  Impacts:  Mining  would  increase  total  dissolved 
solids  (TDS)  of  ground  water  within  the  extension  area  by 
1.5  to  2.25  times.  Despite  the  increase,  the  water  would 
be  usable  for  stock  watering. 

Mine  spoil  from  Area  E  and  old  Northern  Pacific  spoil 
has  and  will  continue  to  change  the  water  quality  in  Cow 
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Creek,  possibly  decreasing  the  productivity  of  creek- 
bottom  vegetation  near  the  mine.  Spoils  water  from  Area  B 
and  Area  B  extension  may  reach  Cow  Creek  within  1,000 
years,  but  possibly  not  before  10,000  to  20,000  years, 
continuing  increased  TDS  levels  and  impacts  on  on  creek- 
bottom  vegetation.  Increased  TDS  levels  in  alluvial 
ground  water  would  not  change  the  overall  pattern  of  land 
use  around  Colstrip. 

For  the  first  half  year,  pumping  water  out  of  the 
mine  area  would  add  a  considerable  amount  of  ground  water 
to  the  East  Fork  of  Armells  Creek.  This  could  slightly 
increase  waterlogging  of  hayfields  and  pastures  downstream 
from  Colstrip. 

Ground  Water — Changes  in  the  Extension  Area  During  Mining 

Interception  of  ground  water  by  the  mine  pit  would  not  appreciably  change 
water  flow  in  the  East  Fork  of  Armells  Creek,  Pony  Creek,  Cow  Creek,  South 
Fork  Cow  Creek,  Hay  Coulee,  Coal  Bank  Coulee,  Miller  Coulee,  or  Lee  Coulee. 
At  most,  the  total  flow  in  the  East  Fork  of  Armells  Creek  would  decrease  by  4 
percent,  in  Stocker  Creek  by  2  percent,  in  Pony  Creek  by  0.2  percent,  and  in 
Cow  Creek  by  less  than  0.1  percent.  (Montana  Department  of  State  Lands  [MDSL] 
and  U.S.D.I.,  Office  of  Surface  Mining  [OSM] ,  1982b,  p.  III-ll;  MDSL  and  OSM, 
1983). 

Mining  completed  since  the  opening  of  Areas  B  and  A  has  modified  the 
quantity  and  movement  of  ground  water  in  the  mine  area.  Opening  of  mine  pits 
has  lowered  ground  water  potentiometric  levels  in  overburden  and  coal  up  to 
one  mile  away.  (The  potentiometric  level  is  the  height  to  which  water  would 
rise  in  a  well.)  The  same  would  occur  during  mining  of  the  Area  B  extension, 
but  the  size  of  the  area  influenced  would  increase. 

During  mining,  ground  water  would  flow  into  the  extension  area  mine  pit. 
Initial  pit  inflow  would  occasionally  be  high,  up  to  1,000  gallons  per  minute 
(gpm) ,  as  ground  water  drains  from  saturated  geologic  units  next  to  the  pit. 
Inflows  would  drop  off  with  time,  as  shown  in  table  III-l,  but  would  remain 
high  for  the  first  half  year.  As  mine  spoil  is  placed  back  into  the  boxcut, 
pit  inflow  rates  would  drop  to  less  than  100  gpm. 

The  boxcut  in  Area  B  extension  would  intersect  300  feet  of  the  East  Fork 
of  Armells  Creek  alluvium  in  the  northwest  quarter  of  section  8.  Roughly  250 
gallons  per  minute  would  initially  flow  into  the  pit  from  the  alluvium.  (See 
table  III-l.)  As  a  result,  water  levels  in  the  alluvium  next  to  and  down- 
stream of  the  mine  would  be  slightly  lowered. 
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TABLE  III-l 


Area  B  Extension  Pit  Inflow  Over  Time 
(gallons  per  minute) 


Ground  Water  Unit 


Day  1 


Day  30 


Day  50 


East  Fork  Armells  Creek  Alluvium  (NW^  Section  8) 
Overburden  &  Tributary  Gravels  (NE%  Section  8) 
Tributary  Gravels  (NW^  Section  8) 
Tributary  Gravels  (NW^  Section  8  &  NE^  Section  7) 


255 
700 
11 
106 


46 
130 
2 
20 


36 
88 
1 
16 


Total 


1,072 


198 


141 


Western  Energy  would  have  some  operational  problems  in  dealing  with  high 
initial  pit  inflows.  Slumping  of  pit  walls  into  the  mine  pit  occurred  before 
in  Area  B,  when  the  pit  was  adjacent  to  the  East  Fork  of  Armells  Creek.  A 
similar  hazard  would  exist  in  the  Area  B  extension  area.  The  pit  must  be  kept 
dry,  so  the  coal  can  be  removed.  Western  Energy  proposes  to  pump  pit  water  to 
sedimentation  or  temporary  holding  ponds. 

The  lowering  of  alluvial  water  levels  between  the  Area  B  extension  and 
Colstrip  may  slightly  reduce  vegetative  productivity  in  a  narrow  strip  near 
the  channel  of  the  East  Fork  of  Armells  Creek.  This  area  is  neither  grazed 
nor  hayed,  so  the  slight  temporary  drop  in  vegetative  productivity  would  not 
be  significant. 

Mining  of  the  extension  would  lower  ground  water  levels  in  the  Rosebud 
coal  seam  and,  to  a  smaller  extent,  in  the  Rosebud  overburden  and  McKay  coal 
seams  upgradient  (west  and  southwest)  of  the  mine.  Drawdown  effects  in  the 
Rosebud  coal  would  probably  extend  up  to  one  mile  upgradient  (Dollhopf,  et 
al.,  1979).  A  drop  of  5  to  10  feet  at  distances  of  2,000  feet  could  be  ex- 
pected (MDSL  and  OSM,  1982b,  p.  III-9).  Mining  could  dry  up  one  private  well 
located  about  one-quarter  mile  west  of  Area  B  (northeast  quarter  of  section 
13).      If   this  were   to   occur,    the   company  would   be   required   to   replace  the 


Ground  Water — Changes  in  Area  B  After  Reclamation 

Using  an  equation  developed  for  the  Rosebud  Mine  (MDSL  and  OSM,  1982b,  Tech- 
nical Support  Documents)  the  postmining  spoil  water  quality  of  Area  B  would 
likely  average  about  2,800  mg/1  TDS.  Most  water  would  have  values  between 
1,800  mg/1  and  3,850  mg/1.     The  equation  is  as  follows: 


Based  on  the  equation,  Area  B  spoil  water  is  expected  to  be  of  better 
quality  than  other  spoil  water  at  the  Rosebud  Mine  (average  3,300  mg/1  TDS). 
Even  so,  the  Area  B  water  would  likely  have  TDS  values  1.5  times  those  now  in 


well. 


calculated  TDS  mg/1  =  1,081  x  EC  (millimhos)  +  1,040. 
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the  unmined  Rosebud  coal  seam  and  over  2.25  times  those  in  the  undisturbed 
Rosebud  overburden. 

Four  wells  would  be  removed  by  mining.  Three  are  now  used  for  stock 
watering;  the  fourth  is  abandoned.  Of  the  three  active  wells,  one  is  com- 
pleted in  Rosebud  coal,  another  in  alluvium,  and  the  third  in  sub-McKay. 

A  spring  in  the  northeast  corner  of  section  8  would  also  be  mined  out. 
Water  flow  from  the  spring  varies  from  0  to  10  gallons  per  minute  (gpm) .  The 
quality  of  water  is  good,  averaging  680  mg/1  total  dissolved  solids.  Mining 
would  remove  the  overburden  and  alluvium  feeding  the  spring,  so  the  spring 
probably  would  not  resurface  after  reclamation. 

Western  Energy  would  replace  two  of  the  four  existing  stock  wells  in  Area 
B  extension  with  wells  completed  in  the  sub-McKay.  The  company  proposes  to 
install  another  well  equipped  with  a  windmill  and  stock  tank  to  replace  the 
spring.  Western  Energy  stated  in  the  Area  B  permit  application  that  the  lost 
wells  and  springs  would  be  replaced  with  sources  producing  an  equal  quantity 
and  quality  of  water.  It  would  not  be  difficult  to  drill  wells  capable  of 
producing  equal  quantities  of  water.  But  finding  a  source  of  a  quality  equal 
to  the  spring  may  be  difficult.  Spoil  water  would  likely  contain  too  much 
salt  for  domestic  uses.  Drinking  quality  water  could  also  be  difficult  to 
obtain  from  deeper  aquifers.  Water  of  the  quality  found  in  the  overburden  and 
spring  of  Section  8  in  Area  B  is  somewhat  rare  in  eastern  Montana. 

The  loss  of  this  good  quality  water  source  may  not  be  critical,  since  the 
potential  for  a  future  housing  development  in  this  area  is  low.  The  past  use 
of  land  in  Area  B  has  been  livestock  grazing,  which  will  likely  be  the  domi- 
nant future  use.  The  spoil  water  in  Area  B  could  likely  be  used  for  stock 
watering.  Cattle  can  tolerate  water  containing  TDS  up  to  7,000  to  10,000 
mg/1;  horses  can  tolerate  6,400  gm/1  TDS  (McKee  and  Wolf,  1971).  Research  has 
found  that  higher  TDS  concentrations  can  cause  noticeable  adverse  effects  in 
young  or  lactating  livestock  (U.S.  Environmental  Protection  Agency,  1973). 
Although  the  livestock  could  drink  spoil  water  in  the  range  of  3,000  to  4,000 
mg/1  TDS,  the  animals  would  have  to  drink  more  and  thus  stay  closer  to  water 
sources  than  before  mining. 

Acid  mine  waters,  a  problem  in  the  Stocket-Sand  Coulee  area  of  Montana 
and  in  other  parts  of  the  United  States,  would  not  be  a  problem  at  Western 
Energy's  Rosebud  Mine.  Pyrite  and  other  iron-sulfide  minerals  that  usually 
acidify  water  are  in  very  low  concentrations  in  the  overburden  and  coal  seams 
of  the  area.  A  reliable  method  of  predicting  postmining  trace  metal  concen- 
trations, based  on  premining  overburden  chemistry,  has  yet  to  be  developed 
(Dollhopf,  et  al.,  1981).  Based  on  measurements  of  existing  mine  spoil,  trace 
metals  are  detectable  in  mine  spoil  water,  but  their  concentrations  are  not 
alarmingly  high  (Van  Voast,  et  al. ,  1978).  Mining  would  not  appreciably  raise 
premining  levels. 

The  reported  high  zinc  and  nickel  levels  found  in  overburden  of  Area  B  is 
probably  a  result  of  drilling  lubricants.  (See  Geology,  Overburden.)  Even  if 
the  reported  values  are  accurate,  these  metals  would  not  be  expected  to  cause 
ground  water  quality  problems   outside   the  Area  B  extension,   because  most  of 
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the  metals  would  be  absorbed  onto  clay  particles.  (See  chapter  II,  Hydrology, 
Ground  Water  in  the  Colstrip  Area  for  an  expanded  discussion  on  dissolved  con- 
stituents found  in  spoil  water.) 

After  mining  ceases,  between  10  and  25  gpm  of  ground  water  would  pass 
through  Area  B  mine  spoil,  equaling  the  amount  passing  through  the  premining 
overburden  (10  to  20  gpm)  and  Rosebud  coal  (2  to  3  gpm).  The  spoil,  mainly 
sandstone,  would  be  able  to  transmit  as  much  or  more  water  than  the  premining 
overburden  and  Rosebud  coal  seam. 

One  factor  might  slightly  change  the  direction  of  ground  water  movement. 
Boulders  and  stones  dropped  by  the  dragline  tend  to  roll  down  the  spoil  piles, 
forming  a  coarse  "rubblized"  zone  at  the  bottom  of  the  piles.  As  a  result, 
the  spoil  would  preferentially  transmit  ground  water  along  the  rubblized  zones 
(parallel  to  the  spoil  ridges  and  troughs).  At  present,  most  water  in  Rosebud 
overburden  and  Rosebud  coal  in  Area  B  flows  northeast,  toward  the  East  Fork  of 
Armells  Creek  and  Cow  Creek.  (See  fig.  II-2.)  With  the  spoil  oriented  nearly 
east-west,  more  water  could  be  directed  toward  Cow  Creek.  The  slight  loss  in 
flow  would  not  significantly  affect  the  East  Fork  of  Armells  Creek,  a  drainage 
with  excess  alluvial  ground  water  below  Colstrip. 

Ground  Water — Changes  in  Water  Quality  Outside  Area  B 

Mine  spoil  would  double  or  triple  the  level  of  TDS  in  ground  water  outside 
Area  B.  During  mining,  the  spoil  water  would  remain  within  the  permit  area. 
But  after  reclamation,  spoil  water  would  gradually  flow  northeast,  east,  and 
southeast,  away  from  the  mine.  The  rate  of  movement  would  be  slow:  within 
one  hundred  years,  degraded  mine  spoil  ground  water  would  extend  about  one- 
eighth  mile  downgradient  of  the  mine  (based  upon  hydraulic  conductivity  values 
of  Area  E  mine  spoil  in  Van  Voast  et  al.  ,  1978b).  Spoil  ground  water  would 
move  faster  where  the  bedrock  is  fractured,  so  ground  water  quality  could 
change  sooner  in  isolated  areas  downgradient  of  the  extension. 

Most  of  the  15  to  25  gpm  of  ground  water  passing  through  the  Area  B  mine 
spoil  would  eventually  either  enter  the  alluvial  ground  water  of  the  East  Fork 
of  Armells  Creek  or  pass  east  through  mine  spoil  created  by  present  mining  in 
Area  B.  One  to  5  gpm  of  the  total  15  to  25  gpm  flowing  through  the  Area  B 
extension  area  would  move  toward  the  southeast  and  Big  Sky  Mine. 

The  one  to  5  gpm  of  Rosebud  Mine  spoil  water  would  slightly  worsen  the 
quality  of  ground  water  passing  through  mine  spoil  at  the  Big  Sky  Mine.  Since 
the  amount  of  Rosebud  spoil  water  passing  to  the  Big  Sky  Mine  would  be  small, 
the  TDS  levels  just  above  the  Big  Sky  Mine  would  at  most  be  about  260  to  1,000 
mg/1  higher  than  without  mining  ([1,300  to  2,000  mg/1  increase  in  TDS  levels 
over  premining]  X  [1-5  gpm  flow  through  area]  divided  by  [5  to  10  gpm  through 
Big  Sky  Mine]).  The  major  factor  influencing  surface  and  alluvial  ground 
water  quality  of  creeks  located  east  of  the  Big  Sky  Mine  would  be  the  Big  Sky 
Mine  itself,  not  the  Rosebud  Mine. 

Area  B  extension  mine  spoil  would  not  appreciably  change  the  quality  of 
the  East  Fork  of  Armells  Creek  alluvial  ground  water.  The  creek's  ground 
water  is  naturally  of  equal  or  worse  quality  than  the  extension  mine  spoil. 
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Extension  mine  spoil  could  increase  TDS  values  above  those  now  found  in 
Areas  B  and  E  mine  spoil.  Generally,  the  more  mine  spoil  that  ground  water 
flows  through,  the  greater  the  increase  in  TDS  levels  of  the  spoil  water.  The 
additive  effect  of  ground  water  passing  through  one  unit  of  mine  spoil  after 
another  has  not  been  fully  researched,  but  the  following  would  likely  occur: 
TDS  levels  would  probably  increase  from  a  premining  1,000-1,500  mg/1  to  about 
3,000  mg/1  upon  passing  through  Area  B  extension  mine  spoil.  Downgradient ,  a 
further  increase  to  TDS  levels  up  to  4,000  to  5,000  mg/1  could  occur  as  these 
waters  pass  through  more  spoil  in  the  part  of  Area  B  now  being  mined.  (Note: 
the  overburden  in  the  part  of  the  area  now  being  mined  appears  to  be  slightly 
more  saline  than  the  extension  area.) 

TDS  levels  would  probably  plateau  and  not  continually  increase  as  addi- 
tional spoil  is  passed  through.  This  assumption  is  based  on  the  following 
information: 

(1)  Water  in  existing  mine  spoil  at  the  Rosebud  Mine  rarely  exceeds 
5,000  mg/1  in  total  dissolved  solids. 

(2)  Research  indicates  that  most  ground-water  constituents  in  the  spoil 
water  would  become  supersaturated,  preventing  continually  rising 
concentrations  of  dissolved  solids  (Plummer  et  al.  ,  1978;  Van  Voast 
et  al. ,  1978b) . 

(3)  The  initial  flush  of  water  through  spoil  would  likely  remove  a  high 
percentage  of  available  salts,  allowing  water  quality  to  improve 
with  time  (Van  Voast  et  al.  ,  1978b). 

Ground  Water — Use  Downgradient  of  Area  B 

Uses  of  bedrock  ground  water  and  East  Fork  of  Armells  Creek  alluvial  ground 
water  downgradient  of  Area  B  would  not  be  affected  by  the  extension.  Western 
Energy  and  future  landowners  could  complete  wells  in  mine  spoil  or  deep 
aquifers  for  stock  watering,  the  most  likely  postmining  use  of  ground  water. 
Water-bearing  strata  below  the  McKay  coal  seam  could  possibly  be  tapped  for 
domestic  water  supplies,  although  such  domestic  needs  are  unlikely.  Ongoing 
mining  would  preclude  development  of  shallow  domestic  water  supplies  down- 
gradient  of  Area  B,  regardless  of  whether  or  not  the  extension  is  mined. 

Surface  Water — Changes  During  Mining 

Eleven  sedimentation  ponds  would  be  built  in  Area  B  to  remove  sediment  from 
runoff,  thereby  confining  water  quality  changes  to  the  mine  area.  (See  fig. 
1-6.)  Ground  water  flowing  into  the  mine  pit  would  be  pumped  to  one  of  the 
sedimentation  ponds  or  to  a  temporary  holding  pond  and  then  be  released  to  the 
East  Fork  of  Armells  Creek.  Western  Energy  has  received  permits  for  such  dis- 
charges from  the  Montana  Department  of  Health  and  Environmental  Sciences, 
Water  Quality  Bureau.     The  permits  establish  criteria  that  must  be  met  before 
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the  water  can  be  released.  The  discharge  of  pit  pumpage  water  would  not  ad- 
versely affect  the  quality  of  water  in  the  East  Fork  of  Armells  Creek. 

Pit  pumpage  could  reach  700  to  1,000  gallons  per  minute  as  the  initial 
boxcut  is  opened  in  the  Area  B  extension.  Release  of  this  water  to  the  East 
Fork  of  Armells  Creek  would  not  appreciably  change  the  flow  during  spring 
(high  flow)  runoff.  The  release  could  increase  nonpeak  flow  (which  occurs 
during  roughly  9  months  of  the  year)  by  at  least  50  percent,  but  such  changes 
would  not  adversely  affect  uses  of  surface  water  downstream. 

The  large  amounts  of  pit  water  released  could  add  to  the  quantity  of 
water  in  the  alluvium  of  East  Fork  Armells  Creek,  thereby  raising  ground  water 
levels.  Higher  alluvial  ground  water  levels  would  likely  compound  existing 
waterlogging  problems  of  hayfields  downstream,  primarily  at  the  Lee  Ranch. 
(See  Mitigating  Measures  and  chapter  II,  Hydrology,  Ground  Water,  Man-Induced 
Changes.)  Such  effects  would  not  be  significant  after  about  six  months,  since 
the  amount  of  water  released  would  then  drop  considerably. 

The  ponds  in  the  Area  B  extension  would  impound  from  10  to  20  percent  of 
the  total  runoff  in  the  East  Fork  of  Armells  Creek  drainage  above  Colstrip, 
lowering  flows  downstream.  The  loss  of  peak  runoff  water  would  not  adversely 
affect  flood  irrigation  downstream,  since  flows  are  generally  more  than 
sufficient  for  flood  irrigation. 

Surface  Water — Changes  After  Reclamation 

Development  of  gullies  and  draws  on  the  postmining  landscape  (see  Geology) 
would  increase  sediment  in  runoff  waters  of  the  ephemeral  drainages  of  Area  B. 
The  changes  caused  by  additional  sediment  would  not  be  detectable  in  the  East 
Fork  of  Armells  Creek. 

The  quality  of  surface  water  in  the  East  Fork  of  Armells  Creek  would  not 
change  measurably  as  a  result  of  mining-induced  changes  in  the  quality  of 
ground  water.  Runoff  flows  in  the  East  Fork  of  Armells  Creek  would  be  much 
larger  than  the  amount  of  spoil  water  that  could  conceivably  enter  the  creek. 

Sedimentation  ponds  would  be  left  in  place  for  at  least  10,  and  on  the 
average  20,  years  after  the  disturbed  areas  above  them  are  revegetated.  Sur- 
face water  discharges  from  sedimentation  ponds  must  meet  Department  of  Health 
and  Environmental  Sciences  criteria.  Discharges  from  sediment  ponds  in  Area  B 
are  expected  to  be  of  good  quality  and  undetectable  in  the  East  Fork  of 
Armells  Creek. 

By  removing  the  sediment  load  from  runoff  waters  and  retaining  peak  run- 
off from  the  ephemeral  drainages,  the  sedimentation  ponds  could  slightly  mod- 
ify the  channel  of  the  East  Fork  of  Armells  Creek.  The  most  significant 
channel  changes  would  likely  occur  once  the  sedimentation  ponds  are  removed: 

(1)  Sediment  stored  along  the  ephemeral  channel  upstream  of  the  ponds 
would  be  subject  to  renewed  erosion.  (The  stored  sediment  would 
have  been  transported  downstream  over  the  10-  to  20-year  period  if 
the  ponds  had  not  been  built.) 
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(2)     Downstream  of  the  ponds,  the  undersized,  sediment-choked  channels 

would  again  carry  peak  flood  flows,  which  would  widen  the  channels, 
causing  increased  sediment  loads  downstream  for  up  to  several 
decades  (MDSL  and  OSM,  1982b). 

These  two  phenomena  would  increase  suspended  sediment  load  and  bedload  of 
water  downstream.  After  the  ponds  are  removed,  the  sediment  would  move  down- 
stream in  large  pulses  during  high  water.  The  significance  of  this  process  to 
downstream  uses  cannot  be  accurately  predicted,  but  adverse  effects  would 
probably  be  minimal,  because  the  changes  would  be  fairly  localized. 

By  law,  before  sedimentation  ponds  in  any  mine  can  be  removed,  the  post- 
mining  erosion  rates  cannot  be  higher  than  the  premining  rates.  As  such,  the 
surface  waters  of  the  East  Fork  of  Armells  Creek  would  be  protected.  All  but 
one  sedimentation  pond  in  the  Area  B  extension  area  would  be  removed  once  the 
mine  area  has  been  successfully  revegetated.  The  one  pond  left  would  be  used 
for  stock  watering. 

Mining  would  eventually  affect  the  surface  waters  of  Cow  Creek.  The 
effects  would  stem  from  spoil  ground  water.  Four  alluvial  wells  just  east  of 
Area  E  in  the  Cow  Creek  drainage  have  TDS  levels  above  those  found  farther 
away  from  the  mine  (wells  WA133,  WA135,  S-05,  S-13) .  Mining  probably  con- 
tributed to  these  elevated  TDS  levels  (MDSL  and  OSM,  1982b).  Three  McKay  coal 
seam  wells  located  along  the  eastern  (downgradient)  side  of  Area  E  have  TDS 
levels  well  above  the  average  for  the  McKay  coal  seam  elsewhere  around 
Colstrip  (wells  S-04,  S-08,  WM-127).  Seepage  of  mine  spoil  water  into  the 
McKay  coal  seams  appears  to  be  the  most  reasonable  explanation  for  the  ele- 
vated TDS  levels. 

The  ground  water  with  elevated  TDS  levels  would  eventually  reach  Cow 
Creek  and  South  Fork  Cow  Creek.  Water  quality  samples  in  the  headwaters  of 
Cow  Creek  and  South  Fork  Cow  Creek  indicate  that  surface  and  shallow  alluvial 
ground  water  contain  enough  salts  (TDS)  to  adversely  affect  vegetative  growth. 
Additional  salts  derived  from  mine  spoil  could  further  reduce  vegetative  pro- 
ductivity of  the  lower  level  stream  terraces  near  the  mine  (MDSL  and  OSM, 
1983,  section  3.2.1.1.2).  These  localized  changes  in  vegetative  productivity 
would  not  appreciably  affect  existing  or  potential  future  uses  of  the  land. 
Landowners  should  be  advised,  though,  not  to  impound  low  flow  surface  water 
runoff  in  the  drainages  near  the  mine  for  purposes  of  watering  livestock. 
High  TDS  concentrations  in  such  waters  would  be  made  even  higher  by 
evaporation  and  could  thereby  harm  livestock.  One  stock  pond  in  the  South 
Fork  of  Cow  Creek  already  has  TDS  concentrations  above  7,000  mg/1.  Shallow 
alluvial  or  bedrock  ground  water  wells  would  be  better  sources  of  livestock 
water. 

The  Area  B  extension  would  not  increase  TDS  levels  in  the  Cow  Creek 
drainage  as  much  as  mine  spoil  from  Area  E,  Area  B,  and  Pit  6.  But  the 
extension  would  extend  the  length  of  time  degraded  water  is  added  to  this 
drainage.  The  spoil  water  from  the  extension  would  not  reach  the  Cow  Creek 
drainage  for  a  minimum  of  1,000  years  and  could  take  as  long  as  10,000  to 
20,000  years  (rate  of  flow  =  hydraulic  conductivity  in  feet  per  day  X  slope  of 
potentiometric  surface  [U.S.  Geological  Survey  and  MDSL,   1980,  p.  IX-71]). 
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The  middle  and  lower  reaches  of  South  Fork  Cow  Creek  and  Cow  Creek  would 
not  be  affected  by  mining,  because  other  water  sources  contribute  much  more  to 
the  creeks  than  do  spoil  water  sources.  In  the  future,  the  spoil  sources 
would  increase  alluvial  ground  water  TDS  levels  of  the  lower  half  of  these 
creeks  by  at  most  2  percent  (50  mg/1)   (MDSL  and  OSM,  1983). 

Mining  would  not  measurably  increase  TDS  levels  in  Rosebud  Creek.  Even 
if  all  ground  water  passing  through  mine  spoil  at  the  Rosebud  Mine  were  to  end 
up  directly  in  the  creek,  TDS  levels  would  rise  by  less  than  one  percent 
([1,600  to  3,500  mg/1  increase  in  TDS  from  all  Rosebud  Mine  spoil]  X  [10-20 
gpm  through  Rosebud  Mine]  divided  by  the  product  of  [1,076  mg/1]  X  [7,400  gpm 
baseflow  conditions  on  Rosebud  Creek  in  1979]). 

Mitigating  Measures 

By  not  releasing  high  amounts  of  pit  inflow  water  during  the  early  summer, 
when  waterlogging  of  hay  fields  is  a  problem,  the  waterlogging  problem  would 
not  be  aggravated.  Timing  releases  in  this  way  could  require  that  the  company 
delay  or  speed  up  the  timing  of  initial  boxcut  opening  by  at  most  two  months. 

Selective  placement  of  saline  overburden  would  reduce  TDS  level  increases 
in  postmining  spoil  water.  Selective  placement  techniques  using  draglines 
have  been  successfully  demonstrated  in  Area  B.  But  the  techniques  did  in- 
crease operating  costs  by  about  10  percent  (Dollhopf  et  al.,  1981). 


SOILS 

Summary  of  Impacts:  Once  respread  during  reclamation,  the 
soils  in  the  proposed  disturbance  area  would  present  few 
limitations  to  the  growth  of  new  vegetation.  Some  impacts 
to  soils  would  be  unavoidable  during  soil  salvage,  re- 
placement, and  some  stockpiling.  The  impacts  could  result 
in  increased  sensitivity  of  the  disturbance  area  to  mis- 
management and  drought  for  an  unknown  period  of  time  after 
mining. 

Soil  Quantity  and  Quality 

Western  Energy  proposes  to  salvage  4,610  acre-feet  of  topsoil  and  subsoil  in 
two  lifts  from  the  Area  B  extension,  providing  an  average  soil  cover  depth 
after  reclamation  of  about  34  inches.  (See  table  III-2.)  Based  on  soil  data 
from  the  entire  Rosebud  Mine,  this  volume  appears  optimistic.  For  each  soil 
series  at  the  mine,  the  depth  of  salvageable  soil  above  an  unfavorable  layer 
(i.e.  excess  salts,  clay,  or  gravel)  varies.  By  averaging  the  depth  to  un- 
favorable layers  for  each  series  using  data  from  the  entire  mine,  the  soil 
salvage  volume  for  the  Area  B  extension  is  reduced  to  3,591.5  acre-feet, 
yielding   an   average   depth   of   about    27    inches.      (See   "potential"    column  in 
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TABLE  1 1 1-2 

Soil  Resources  in  the  Proposed  Disturbance 
Area  of  the  Area  B  Extension 


Approximate 

Soil 

Approximate  Soil 

Salvage 

Depths 

1  VP  PP 
i  '  (  i  j.  v  a  /— , 

Vo  1  limp 

(feet) 

(  acre 

-feet) 

1 

Mapping  Unit  Name 

3 

Proposed 

4 

Potential 

Acres 

3 

Proposed 

4 

Potential 

Primary 
Limiting  Factor 

Ustic  Torriorthents 

3.5 

3.5 

70.3 

246.1 

246.1 

Excess  salts 

Busby  fine  sandy  loam 

2.5 

1.0 

428.0 

1,070.0 

428.0 

Excess  sand 

Kremlin  loam 

4.5 

4.5 

205.8 

926.1 

926.1 

None 

Lonna  silt  loam 

4.0 

3.0 

160.4 

641.6 

481.2 

Excess  salts 

Spang  sandy  loam 

2.5 

1.0 

5.5 

13.8 

5.5 

Excess  sand 

Yamac  loam 

3.5 

3.5 

209.9 

734.7 

734.7 

Excess  salts 

Kobar  silty  clay  loam 

3.0 

3.0 

18.8 

56.4 

56.4 

Excess  salts 

Vanstel  silt  loam 

2.0 

2.0 

192.9 

385.8 

385.8 

Excess  salts 

Cabbart  loam 

1.5 

1.5 

12.9 

19.4 

19.4 

Bedrock 

Delpoint  loam 

3.0 

?  0 

2.0 

6.0 

4.0 

Excess  salts 

Havre  loam 

1.5 

2.0 

0.9 

1.4 

1.8 

Excess  salts 

Birney-Cooers-Kirby  Complex 

Birney  gravelly  loam  part 

0.5 

0.5 

4.6 

2.3 

2.3 

Excess  gravel 

Cooers  loam  part 

0.5 

3.0 

4.0 

2 . 0 

12 . 0 

Bedrock 

Kirby  channery  loam  part 

0.5 

0.5 

2.8 

1.4 

1.4 

i ^ ^  1 —  —  OO      K,  1  cl  v  v„  1 

Birney-Kirby-Cabbart  Complex 

Birney  gravelly  loam  part 

0.5 

0.5 

0.8 

0.4 

0.4 

Excess  gravel 

Kirby  channery  loam  part 

0.5 

0.5 

0.5 

0.3 

0.3 

Excess  gravel 

Cabbart  loam  part 

0.5 

1.5 

0.5 

0.3 

0.8 

Bedrock 

Busby-Reidel  Complex 

Busby  fine  sandy  loam  part 

2.0 

1.0 

168.1 

336.2 

168.1 

Excess  sand 

Reidel  sandy  loam  part 

2.0 

1.0 

72.0 

144.0 

72.0 

Excess  sand 

Cabbart-Yawdim-Rock  outcrop  complex 

Cabbart  loam  part 

0.5 

1.5 

22.6 

11.3 

33.9 

Bedrock 

Yawdim  silty  clay  loam  part 

0.5 

0.5 

22.6 

11.3 

11.3 

Excess  clay 

Rock  outcrop  part 

22.6 

TOTALS  1 

,628.5 

4,610.8 

3,591.5 

"Although  separated  during  the  soil  survey  due  to  slope  differences,  mapping  units  containing 
the  same  soil  series  were  combined  in  this  table  for  purposes  of  clarity.    This  does  not 
affect  proposed  or  potential  soil  salvage  depths  or  volumes. 

Actual  salvage  depths  and  volumes  would  be  determined  in  the  field  during  Western  Energy's 
proposed  presalvage  sampling  program.    The  figures  listed  in  the  columns  include  both  topsoil 
and  subsoil  combined,  although  the  soil  would  actually  be  salvaged  in  two  lifts. 
Proposed  by  the  Western  Energy  Company  in  its  Area  B  permit  application. 

Potential  based  on  review  of  all  available  soil  data  for  each  soil  series  from  the  entire 
Rosebud  Mine. 
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table.  III-2.)  Either  the  proposed  or  potential  volumes  would  provide  adequate 
soil  cover.  Actual  volumes  and  depths  would  probably  fall  in  between  the  two 
estimates,  and  would  depend  on  the  presalvage  sampling  program  discussed 
below. 


As  in  some  of  the  other  Rosebud  Mine  areas,  Western  Energy  would  imple- 
ment a  presalvage  sampling  program  for  soils  that  are  suspected  of  having 
unfavorable  texture  or  excess  salt.  Soils  would  be  sampled  approximately 
every  400  feet  in  the  areas  containing  suspect  soils.  They  would  be  sampled 
to  a  depth  six  inches  deeper  than  the  company's  proposed  salvage  depth.  Each 
sample  would  be  divided  into  six-inch  increments  for  analysis.  If  analysis 
indicates  excess  salts  or  unfavorable  textures,  depth  stakes  would  be  placed 
to  direct  the  scraper  operator  to  avoid  the  problem  layers.  This  practice 
would  maximize  soil  salvage  volumes  while  minimizing  salvage  of  unfavorable 
material. 


Sandy-textured  soils  cover  large  parts  of  the  proposed  disturbance  area 
(table  III-2) .  Western  Energy  would  separate  these  from  other  soils  and 
respread  them  only  on  slopes  of  less  than  10  percent  and  outside  drainages. 
This  would  prevent  significant  soil  loss  from  erosion. 


The  overall  quality  of  the  redistributed  soils  would  be  less  than  that  of 
undisturbed  soils.  This  would  result  from  some  loss  of  organic  matter  and 
microorganism  populations,  the  disruption  of  pore  continuity,  and  the  break- 
down of  soil  structure.  These  unavoidable  soil  impacts  would  be  reduced  by 
Western  Energy's  plan  to  haul  soil  directly  (without  storage)  to  regraded 
reclamation  areas  when  weather  and  field  conditions  permit. 


VEGETATION! 


Summary  of  Impacts:  1,627  acres  of  vegetation  would  be 
destroyed  by  mining  over  a  period  of  8  years.  Reclamation 
would  reestablish  plant  communities  primarily  of  native 
species.  Rangeland  forage  production  would  probably  in- 
crease; however,  plant  diversity  would  be  lower  for  prob- 
ably several  years  after  mining. 


Discussion  of  Impacts 

Postmining  forage  production  from  native  range  species  would  most  likely 
exceed  premining  production  levels,  assuming  proper  range  management  and 
favorable  growing  conditions.  The  production  increase  would  probably  occur 
within  a  decade  after  planting.  Postmining  communities,  however,  would  be 
less  diverse  than  premining  communities,  owing  to  the  lack  of  commercial  seed 
sources  for  certain  species  and  the  more  uniform  variety  of  soil  types  and 
range  sites  that  result  after  soil  replacement. 
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Plant  diversity  is  expected  to  increase  with  time.  The  rate  of  increase 
is  dependent  on  the  proximity  of  the  reclaimed  areas  to  undisturbed  areas  and 
the  effectiveness  of  seed  dispersal  mechanisms  of  native  plants  in  these 
areas.  During  soil  replacement,  some  small  sites  could  receive  soils  dis- 
tinctly different  from  neighboring  sites.  The  size  and  number  of  these 
microsites  could  also  affect  plant  diversity,  making  diversity  greater  in  some 
cases,  less  in  others. 

Many  species  now  dominant  in  plant  communities  have  assumed  their  posi- 
tions because  of  past  land  uses  and  grazing  practices.  After  mining,  grass 
and  shrub  frequency  would  decrease  for  some  species.  This  would  generally  be 
advantageous,  since  the  reclaimed  plant  communities  would  contain  species  that 
more  nearly  reflect  potential  climax  communities.  The  postmining  range  con- 
dition would  thus  improve  over  the  premining  condition,  and  recommended 
stocking  rates  would  likely  increase. 

Native  grass  cover  would  increase  after  mining,  due  to  the  elimination  of 
the  disturbed  grassland,  gumbo  knobs,  corrals,  and  buildings  now  in  the  pro- 
posed disturbance  area.  According  to  the  company's  reclamation  plan,  total 
postmining  shrub  cover  would  be  about  10  percent  less  than  premining  cover. 
But  this  figure  could  change  considerably.  Successful  shrub  growth,  the 
natural  invasion  from  surrounding  undisturbed  areas,  and  competition  from 
reseeded  grasses  would  affect  shrub  cover.  Western  Energy  proposes  to  more 
than  double  the  acreage  of  the  ponderosa  pine  community  in  the  disturbance 
area.  However,  since  the  success  rate  of  ponderosa  pine  on  reclaimed  areas  at 
the  Rosebud  Mine  is  roughly  50  to  60  percent  to  date,  the  actual  postmining 
acreage  would  probably  be  similar  to  the  premining  acreage. 

All  reconstructed  drainage  areas  would  be  planted  with  a  lowland-drainage 
mixture  (a  mix  of  a  few  upland  grasses  with  moisture-loving  species) .  The 
proposed  vegetation  on  the  postmining  areas  could  therefore  contain  more  than 
ten  times  the  amount  of  lowland-drainage  species  compared  to  premining  vege- 
tation. A  major  portion  of  the  drainage  areas  now  consists  of  disturbed 
grassland  and  various  shrub  types. 


WILDLIFE 


Summary  of  Impacts:  Impacts  to  wildlife  species  would  be 
minimal  and  localized.  Species  characteristic  of  areas 
low  in  diversity  would  be  most  affected.  Some  nesting  and 
brooding  cover  for  sharp-tailed  grouse  may  be  lost  along 
with  antelope  summer  range. 

Description  of  Impacts 

Habitat  disruption  would  be  the  immediate  impact  resulting  from  mining.  Over 
the  life  of  the  mine,  1,627  acres  would  be  disturbed — although  not  all  at  one 
time — destroying  the  habitats  that  now  exist.     (See  fig.  1-2.) 
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The  company  is  proposing  to  use  direct  back  haul,  which  would  lessen  the 
impact  of  habitat  disruption.  Reclamation  and  reestablishment  of  vegetative 
cover  would  begin  as  soon  as  feasible,  shortening  the  period,  and  thereby 
reducing  the  effects,  of  habitat  disruption. 

During  the  first  few  years  of  mining,  species  that  use  upland  grassland 
habitats  would  be  primarily  affected.  The  loss  of  this  habitat  would  reduce 
(1)  summer  range  for  pronghorn  antelope,  (2)  potential  nesting  and  brooding 
cover  for  sharp-tailed  grouse  and  (3)  potential  habitat  for  small  mammals  and 
birds  that  use  upland  grasslands  (for  example,  killdeer,  meadowlark,  vesper 
sparrow,  and  lark  sparrow) .  Disruption  would  be  concentrated  within  the 
upland  grasslands,  which  are  characteristically  less  diverse  than  other 
habitat  types. 

The  diverse  habitats,  such  as  ponderosa  pine/grassland,  and  shrub  habi- 
tats, such  as  big  sagebrush/grassland  and  skunkbush  sumac/grassland,  would  be 
destroyed  primarily  toward  the  end  of  the  operation.  The  loss  of  relatively 
small  acreages  of  these  types  is  not  expected  to  reduce  wildlife  population 
significantly,  although  both  the  tree  and  shrub  habitats  provide  important 
browse  areas  during  winter  months. 


A  loss  of  potential  habitat  for  primary  and  secondary  cavity  nesters, 
raptors,  and  other  birds  could  be  expected.  But  the  loss  of  27  acres  of 
ponderosa  pine  grassland  would  not  to  be  significant  to  local  populations. 


A  small  mule  deer  wintering  area  appears  to  be  located  along  Greenleaf 
Ridge  (the  sourthern  border  of  the  permit  area) .  The  proposed  operation 
probably  would  have  little  effect  on  the  wintering  area.  Temporary 
displacement  may  result  as  the  operation  nears  the  ridge.  This  effect  would 
be  minor. 


Mule  deer  use  of  creek  bottoms  appears  to  increase  during  the  fall. 
Sightings  on  the  East  Fork  of  Armells  Creek,  for  example,  increase  during 
autumn.  Travel  lanes  to  the  creek  bottom  were  not  identified  within  Western 
Energy's  permit  application;  the  sightings  may  be  of  animals  from  either  Area 
A  or  the  proposed  permit  area.  If  mule  deer  have  been  traveling  north  to  the 
creek  through  the  proposed  permit  area,  mining  activity  can  be  expected  to 
disrupt  such  lanes.  If  movement  to  the  creek  is  from  across  Area  B,  mule  deer 
would  be  expected  to  increase  energy  expenditure.  This  would  be  required  so 
that  the  animals  could  move  around  Area  B  operations  or  move  to  similar 
habitat  elsewhere,  if  feasible.  The  increased  energy  expenditure  probably 
would  not  result  in  significant  changes  in  birth  or  death  rates. 


Initial  mining  disturbance  would  begin  over  2.5  miles  from  an  active 
golden  eagle  nest  and  proceed  to  the  south  in  increments  toward  the  nest.  The 
displacement  effect  on  the  eagles  from  increased  human  presence  should  be 
limited  because  of  the  gradual  nature  of  the  increase.  The  potentially 
harmful  effects  due  to  loss  of  hunting  territory,  especially  during  breeding 
season,  is  unknown.  The  configuration  and  extent  of  the  territory  has  not 
been  determined. 
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Currently,  there  is  a  spring  within  section  8  that  could  provide  water  to 
wildlife  using  the  area.  Mining  activity  would  disrupt  use  of  the  spring. 
Following  backfilling  and  initiation  of  reclamation,  the  spring  would  be  re- 
placed with  a  windmill  and  well,  which  could  be  used  by  wildlife. 


CLIMATE 

Continued  mining  in  Area  B  would  not  affect  the  climate.  Particulate  emis- 
sions would  remain  at  or  near  ground  level,  and  total  emissions  would  be  too 
small  to  affect  either  precipitation  or  radiation  balance. 


AIR  QUALITY 

Summary  of  Impacts:  Mining  in  sections  7,  8,  17,  18  of 
Area  B  would  not  significantly  affect  present  air  quality. 
Close  to  the  mining  operation,  however,  average  TSP  levels 
would  increase  significantly,  fluctuating  widely  each  day. 

Description  of  Impacts 

Annual  average  total  suspended  particulate  (TSP)  concentrations  from  all 
mining  at  the  Rosebud  Mine  were  predicted  by  the  Department  of  State  Lands 
(MDSL)  and  the  U.S.  Office  of  Surface  Mining  (OSM)  using  the  Ertec  Mining  Air 
Quality  (EMAQ)  model.  The  results  are  presented  in  figures  III-l ,  III-2,  and 
III-3,  which  give  emissions  from  Areas  A,  B,  C,  and  E  combined.  The  figures 
show  that  future  TSP  concentrations  in  the  Colstrip  area  would  increase 
little,  if  at  all,  over  levels  measured  in  Colstrip  in  1980  (MDSL  and  OSM, 
1982).     The  air  quality  would  remain  as  described  in  Chapter  II. 

TSP  would  be  the  only  pollutant  of  major  concern  emitted  by  mining.  The 
great  majority  of  TSP  would  be  noncoal  dust  from  (1)  heavy  equipment  movement 
on  unpaved  surfaces  and  (2)  overburden  handling  by  the  dragline. 

Coal  stacking  would  be  the  only  major  source  of  coal  dust.  The  combined 
stack  for  Areas  A  and  B  would  emit  1,200  tons  per  year  (MDSL,  1982,  Technical 
Support  Document).  The  crushing,  conveying,  and  loadout  operations  would  emit 
little  coal  dust.  These  sources  would  be  equipped  with  RACT  (reasonably 
available  control  technology) . 

Particulate  would  consist  of  large  particles  that  fall  to  the  ground  close  to 
the  source.  The  TSP  concentrations  would  decrease  rapidly  with  increased 
distance  from  the  mine. 
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HVPIjOYMENT  AND  INOCME 


Summary  of  Impacts:  The  extension  of  Area  B  would  allow 
the  continuation  of — not  increase — the  number  of  jobs  at 
the  Rosebud  Mine. 


Description  of  Impacts 

Assuming  that  employment  is  perfectly  proportional  to  production,  the  coal 
mined  from  the  Area  B  extension  would,  over  nine  years,  account  for  about  31 
percent  of  the  jobs  at  the  Rosebud  Mine.  (See  table  III-3.)  Employment  at 
the  mine  is  expected  to  grow  to  about  500  jobs.  The  proposed  extension  would 
support  as  many  as  196  and  as  few  as  121  of  these  jobs. 

As  total  mine  employment  in  Rosebud  County  grows,  employment  in  the  Area 
B  extension  would  represent  an  ever  smaller  proportion  of  total  mining 
employment.  Even  so,  Area  B's  employees  represent  an  integral  part  of  the 
transformation  that  is  increasing  the  importance  of  coal  mining  to  the 
county's  economy.  (See  table  III-3.)  The  non-mine  employment  supported  by 
the  Area  B  extension  workers  would  remain  concentrated  in  Forsyth  and 
Colstrip.  Other  nearby  communities,  such  as  Lame  Deer  and  Ashland,  would  not 
be  affected. 

Workers  in  the  proposed  permit  area  would  earn  an  average  of  about 
$28,280  per  year  (Jack  Tomasik,  Mountain  West  Research,  Inc.,  oral  commun. , 
Oct.  13,  1982).  The  total  payroll  of  the  mine  extension  would  be  about  $35.2 
million. 


SOCIAL  GCNDITICNS 


Summary  of  Impacts:  The  population  of  Rosebud  County, 
Colstrip,  and  Forsyth  are  projected  to  peak  in  1983, 
decline  through  1986,  and  remain  relatively  stable  from 
1986  through  1993.  The  percentage  of  the  population 
attributable  to  Area  B  extension  is  and  would  remain 
small.  The  extension  would  probably  contribute  to  the 
stability  of  Colstrip1 s  social  life,  especially  from  1983 
to  1986,  a  period  of  rapid  population  decline. 
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TABLE  1 1 1-3 

Actual  and  Projected  Mine  Enployment  and 
Coal  Production  in  Rosebud  County 


Rosebud  Mine 

County 

Area 

B 

Total 

Big  Sky 

Mine 

Total 

Extension 

Total 

Produc- 

Employ- 

Produc 

Employ- 

Produc 

-  Employ- 

Produc- 

Employ- 

Produc- 

Employ- 

tion** 

ment 

tion** 

ment 

tion** 

ment 

tion** 

ment 

tion** 

ment 

1976 

-0- 

-0- 

0.7 

25 

9.3 

330 

2.4 

62 

11.7 

392 

1977 

-0- 

-0- 

3.7 

125 

9.8 

332 

2.3 

62 

12.1 

394 

1978 

-0- 

-0- 

2.3 

73 

10.6 

336 

2.1 

74 

12.7 

410 

1979 

-0- 

-0- 

1.6 

49 

11.  7 

356 

2.5 

88 

14 .  Z 

lit 

444 

1980 

-0- 

-0- 

1.2 

37 

10.4 

325 

2.9 

112 

13.3 

437 

1981 

-0- 

-0- 

5.5 

172 

10.4 

325 

3.2 

112 

13.6 

437 

1982*** 

-0- 

-0- 

7.0 

200 

11.4 

325 

3.2 

112 

14.6 

437 

1983 

-0- 

-0- 

3.3 

119 

11.9 

430 

3.6 

128 

15.5 

558 

1984 

6.2* 

196 

7.7 

293 

15.8 

500 

4.1 

128 

19.9 

628 

1985 

4.1* 

121 

5.8 

171 

16.9 

500 

4.1 

128 

21.0 

628 

1986 

4.4* 

127 

7.0 

202 

17.3 

500 

3.9 

128 

21.2 

628 

1987 

6.2* 

178 

8.1 

233 

17.4 

500 

4.0 

128 

21.4 

628 

1988 

5.7* 

168 

7.9 

233 

17.0 

500 

4.0 

128 

21.0 

628 

1989 

5.4 

157 

8.4 

245 

17.2 

500 

4.0 

128 

21.2 

628 

1990 

4.5 

131 

5.4 

157 

17.2 

500 

4.0 

128 

21.2 

628 

1991 

5.7 

166 

5.7 

166 

17.2 

500 

4.0 

128 

21.2 

628 

1992 

-0- 

-0- 

-0- 

-0- 

17.2 

500 

4.0 

128 

21.2 

628 

*    Production  covered  in  the  proposed  permit  area. 
**  Millions  of  tons. 

***From  1982  through  1992  the  table  presents  projected  figures. 


Social  and  Community  Services  /  111-23 


Population 

The  extension  of  Area  B  would  not  create  new  jobs.  Rather,  Western  Energy 
would  transfer  employees  now  working  in  the  existing  part  of  Area  B  to  the 
proposed  extension.  The  extension  alone  would  not  increase  the  population  of 
Rosebud  County,  Colstrip,  or  Forysth . 

The  populations  of  Rosebud  County,  Colstrip,  and  Forsyth  are  projected  to 
peak  in  1983  and  then  decrease  rapidly.  The  decrease  would  stop  in  the  mid- 
1980s  and  a  long  period  of  uneven  and  slow  growth  would  follow.  (See  table 
III-4.)  The  rapid  decrease  in  1983  would  result  from  the  decline  in  construc- 
tion jobs  following  completion  of  Colstrip  Generating  Units  3  and  4  and  not 
from  a  decline  in  mining  employment.  Area  B  extension  employment  begins  in 
1984. 

The  population  stemming  solely  from  the  extension  would  not  contribute 
substantially  to  population  increases  or  decreases  in  Rosebud  County, 
Colstrip,  or  Forsyth.  The  extension  would  not  contribute  to  the  1983  peak 
population,  would  slightly  moderate  the  decline  up  to  1986,  and  would  add  to 
the  stability  until  1991.  Area  B  would  contribute  5  percent  to  the  County 
population  in  1984  and  5  percent  in  1987;  8  percent  to  Colstrip  in  1984  and  13 
percent  in  1987;  and  2  percent  to  Forsyth  in  1984  and  3  percent  in  1987.  Area 
B's  contribution  to  any  of  these  populations  would  cease  after  1991,  the  end 
of  Area  B  mining.  After  1991,  the  Area  B  employees  are  expected  to  work  in 
another  part  of  the  Rosebud  Mine. 

Social  Life 

The  extension  of  Area  B  probably  would  not  adversely  affect  the  social  condi- 
tions in  Colstrip.  Only  a  small  percent  of  Colstrip' s  population  results  from 
Area  B  now  and  no  new  staff  would  be  hired  for  the  extension.  Thus,  the 
miners  and  families  now  living  in  Colstrip  and  the  surrounding  area  would 
continue  to  live  there.  These  people  would  be  in  the  area  during  the  1984- 
1986  period,  thereby  contributing  to  Colstrip' s  stability  during  a  time  of 
rapid  population  decline. 


SOCIAL  AND  COMV1UNITY  SERVICES 


Summary  of  Impacts:  The  population  arising  from  Area  B 
extension  would  continue  to  contribute  to  the  strain  on 
the  services  in  Colstrip  that  are  now  inadequate.  The 
inadequate  services  include  housing  and  medical  services. 
Even  so,  inadequacies  in  service  would  last  only  through 
1985,  after  which  Colstrip's  population  is  projected  to 
fall  sharply,  eliminating  service  deficiencies. 


111-24  /  Social 


Conditions 
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Fiscal  Conditions  /  111-25 


Description  of  Impacts 

Fire  protection,  law  enforcement,  sewage  disposal,  water  supply  facilities, 
and  solid  waste  disposal  are  adequate  to  serve  Colstrip  at  the  projected  peak 
population  in  1983.  Upon  completion  of  the  Pine  Butte  Elementary  School 
(1982),  the  educational  services  will  also  sufficiently  serve  the  peak  popu- 
lation. If  the  county  social  welfare  department  continues  to  receive  Coal 
Board  funding  or  acquires  replacement  funding  for  another  two  years  (fiscal 
years  1984  and  1985),  these  services  will  also  continue  to  be  adequate. 

Housing,  and  some  medical  services  are.  likely  to  continue  being  insuffic- 
ient for  about  two  years.  The  Area  B  extension  accounts  for  only  a  small 
percentage  of  the  demand  for  these  services,  but  does  slightly  extend  the  time 
and  magnitude  of  service  deficiencies.     Deficiencies  would  cease  after  1985. 


FISCAL  CONDITIONS 


Summary  of  Impacts:  Over  the  life  of  the  Area  B 
extension,  school  districts  and  State,  Federal,  and  county 
governments  would  receive  $155.9  million  in  tax  revenues. 


Description  of  Impacts 

At  1981  coal  prices  and  tax  rates,  the  42.2  million  tons  of  coal  that  would  be 
mined  from  the  Area  B  extension  would  produce: 

— $81.9  million  in  State  severance  taxes 

— $30.5  million  in  Federal  royalties 

— $15.6  million  in  Federal  Black  Lung  Excise  taxes 

— $14.8  million  in  Federal  Abandoned  Mine  Reclamation  taxes 

— $11.8  million  in  local  property  taxes 

— $  1.3  million  in  State  Resource  Indemnity  Trust  taxes 

The  actual  amounts  paid  would  depend  on  the  prices  and  tax  rates  in 
effect  at  the  time  of  mining. 

The  greatest  beneficiary  of  the  tax  revenues  from  the  mine  extension 
would  be  the  State  of  Montana  (68  percent  of  total  revenues),  which  would 
receive  all  of  the  State  severance  taxes,  half  of  the  Federal  royalties,  about 
half  of  the  Federal  Abandoned  Mine  Reclamation  taxes,  a  small  part  of  the 
property  taxes,  and  all  of  the  Resource  Indemnity  Trust  taxes.  The  Federal 
government  would  be  the  next  greatest  beneficiary  (25  percent).  Rosebud 
County  and  the  Colstrip  school  districts  would  be  distant  third  beneficiaries 
(7  percent) . 


111-26  /  Transportation 


LAND  USE 


Summary      of      Impacts:        The     Area      B      extension  would 
temporarily  displace  grazing  on  1,820  acres. 

Description  of  Impacts 

1,627  acres  of  the  1,834-acre  Area  B  extension  would  be  disturbed  over  8 
years.  All  of  the  disturbed  land  would  be  reclaimed  to  native  rangeland. 
(See  table  III-5.)  Postmining  forage  production  from  native  range  species 
would  most  likely  exceed  premining  production  levels,  assuming  proper  range 
management  and  favorable  growing  conditions.     (See  Vegetation.) 

The  disturbance  area  would  be  out  of  normal  production  for  at  least  12 
years — the  amount  of  time  that  would  pass  before  any  part  of  the  area  would  be 
eligible  for  bond  release.  Assuming  that  no  grazing  were  to  take  place,  the 
maximum  potential  loss  in  cattle  production  would  total  about  500  head  over 
the  12-year  period.  Some  test  grazing,  however,  would  take  place  on  the 
reclaimed  surface  begining  at  the  end  of  the  revegetated  land's  third  growing 
season  to  demonstrate  the  area's  eligibility  for  bond  release.  The  loss  of 
potential  cattle  production  would  be  less  than  the  maximum. 


TRANSPORTATION 


Summary  of  Impacts:  The  extension  of  Area  B  would  not 
noticeably  change  either  train  or  highway  traffic  levels 
in  Rosebud  County. 

Description  of  Impacts 

Highway  traffic  is  projected  to  rapidly  decline  from  current  levels  following 
completion  of  Colstrip  Generating  Units  3  and  4.  After  1985,  the  total  amount 
of  traffic  due  to  the  entire  Rosebud  Mine  would  remain  relatively  constant. 
Of  the  total,  highway  traffic  due  to  Area  B  would  vary  with  the  coal  produc- 
tion level,  ranging  between  200  and  320  trips  per  day.  Based  on  the  location 
of  the  homes  of  workers,  about  95  percent  of  the  highway  traffic  would  be 
concentrated  on  the  segment  of  FAP  39  north  of  Colstrip,  less  than  5  percent 
of  the  traffic  would  be  on  FAP  39  south  of  Colstrip,  and  a  few  trips  per  day 
would  be  on  the  graveled  secondary  roads  leading  to  Colstrip. 

Train  traffic  due  to  production  from  the  extension  would  average  between 
1.6  and  2.4  loaded  trains  per  day  over  an  8  year  period. 


Land  Use  /  111-27 


TABLE  1 1 1-5 

Area  B  Extension  Land  Use  Summary 
(data  are  in  acres) 

[Source:    Mike  Shea,  Western  Energy  Company,  oral  cornnun. ,  February  16,  1983] 


Current  Land  Use 


Expected  Land  Use 
Following  Reclamation** 


Permit  area 

Total  rangeland 

Native 

Disturbed* 
Corrals  and  ranchyard 


1,585 

229 
6 


1,807 
10 

3 


Total 


1 ,820 


1,820 


Proposed  disturbance  area 
Total  rangeland 
Native 
Disturbed* 
Corrals  and  ranchyard 


1,405 
219 

3 


1,627 
0 
0 


Total 


1,627 


1,627 


*  Areas  that  were  farmed  in  the  past  and  reseeded  to  introduced  grasses 
and  legumes. 

**No  area  would  be  eligible  to  apply  for  bond  release  until  at  least  12  years 
after  the  beginning  of  mining. 


111-28  /  Cultural  Resources 


RECREATION 


Summary  of  Impacts:  Since  the  extension  of  Area  B  would 
not  increase  population,  no  impact  on  recreation 
facilities  or  sites  in  or  near  Colstrip  is  expected. 

Description  of  Impacts 

All  Colstrip  facilities  are  now  used  to  capacity  and  are  considered  inadequate 
to  serve  the  existing  population.  Colstrip  needs  additional  recreation  space, 
indoors  and  outdoors.  Even  with  the  completion  of  Stillwater  Park  in  1983, 
recreation  needs  will  not  be  met.  Only  with  the  45  percent  decline  in  popula- 
tion that  is  projected  upon  completion  of  Colstrip  Units  3  and  4  will  long- 
term  recreational  needs  decline  (Montana  Department  of  State  Lands,  1982a, 
1982b) . 

Recreation  sites  and  facilities  outside  Colstrip  would  not  be  affected  by 
the  extension  of  Area  B.  These  sites  and  facilities,  including  Tongue  River 
Reservoir  and  the  Ashland  Division  of  Custer  National  Forest,  can  accommodate 
more  use.  The  removal  of  the  lands  to  be  mined  in  the  Area  B  extension  would 
have  no  effect  on  recreation,  since  these  lands  are  now  closed  to  public  use. 


CULTURAL  RESOURCES 


Summary  of  Impacts:  Mining  would  mainly  affect  resources 
found  in  the  one-mile  "buffer  zone,"  or  band,  around  the 
permit  area:  several  homesteads  may  be  damaged  by  blast- 
ing or  vandalism;  prehistoric  sites  may  be  vandalized  or 
collected . 

Description  of  Impacts 

None  of  the  23  sites  or  isolated  finds  within  the  permit  area  are  likely  to 
contain  information  important  to  the  prehistory  of  the  area.  Most  of  these 
sites  would  be  destroyed  by  either  mining  or  highwall  reduction. 

Blasting,    vandalism,    or   unauthorized   collecting  may   damage  buffer  zone 
sites.     Table  III-6  summarizes  the  potential  impact  on  each  site. 
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TABLE  1 1 1-6 


Possible  Impacts 

to  Cultural 

Resources 

in  the  Buffer  Zone 

National 

Regis  ter 

Sites 

Eligibility 

Impacts 

Doc  Taylor  Place  (24RB1062) 

yes 

Blasting , 

Vandalism,  Arson 

Muskrat  Homestead  (24RB313) 

yes 

Blasting, 

Vandalism,  Arson 

Sly  Bison  (24RB267) 

yes 

Vandalism 

,  Collecting 

Homestead  Kill  (24RB1014) 

no 

Vandalism 

,  Collecting 

West  Homestead  (24RB95) 

no 

Blasting, 

Vandalism,  Arson 

Picture  Window  Homestead  (24RB392) 

no 

Blasting , 

Vandalism,  Arson 

Mitigating  Measures 

Since  none  of  the  sites  within  the  permit  area  appear  to  contain  information 
important  to  the  area's  prehistory,  no  mitigating  measures  are  warranted  for 
permit  area  sites  (State  Historic  Preservation  Office  letter  to  Department  of 
State  Lands,  October  22,  1981).  In  the  buffer  zone,  however,  the  following 
steps  should  be  taken  by  Western  Energy  Company  to  ensure  no  information  is 
lost : 

1.  Take  no  action  that  would  accelerate  the  natural  deterioration 
of  sites. 

2.  Record  cultural  data  on  the  historic  buildings,  rock  shelters, 
or  rock  art  determined  eligible  for  the  National  Register  of 
Historic  Places  using  maps,  drawings,  photographs,  and  anal- 
ysis. 

3.  Monitor  historic  and  prehistoric  site  conditions. 

Each  mitigation  step  must  be  coordinated  with  the  State  Historic  Preser- 
vation Office  to  ensure  adequate  completion.  Archeologists  and  historians 
have  already  begun  step  2,  data  recording,  having  started  with  the  earliest 
recordings  of  sites. 


AESTHETICS 


Summary  of  Impacts:  Aesthetic  impacts  following  recla- 
mation would  be  insignificant.  Within  several  decades 
after  the  completion  of  mining,  neither  the  vegetation  nor 
the  topography  of  the  postmining  landscape  would  contrast 
with  surrounding  unmined  land. 
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Description  of  Impacts 

Mining  of  the  Area  B  extension  would  disturb  1,627  acres  of  land  over  11  years 
time.  (At  no  point  would  all  1,627  acres  be  disturbed  at  the  same  time,  since 
reclamation  would  proceed  concurrently  with  mining.)  During  the  operation, 
the  same  sights  and  sounds  of  adjacent  mining  operations  would  move  into  the 
extension  area.  Coal  trucks,  draglines,  scrapers,  and  bulldozers,  as  well  as 
two  two-mile-long  spoils  piles,  would  be  visible  at  all  times. 

During  mining  the  color  of  the  spoils  piles  would  contrast  with  the  color 
of  the  surrounding  undisturbed  rangeland  and  ponderosa  pine  stands.  The  mine 
machinery,  particularly  the  dragline,  would  contrast  with  surrounding  land- 
forms.  On  the  other  hand,  the  spoils  piles  would  repeat  the  form  and  line  of 
the  surrounding  landscape. 

The  mining  operation  would  be  obvious  from  the  county  road  along  the  East 
Fork  of  Armells  Creek,  which  parallels  the  northern  perimeter  of  the  mine 
area.  The  operation  would  also  be  visible  from  Colstrip  and  a  two-mile 
section  of  FAP  39.  The  visual  impact  on  the  views  from  these  roads  would  be 
insignificant:  similar  sights  and  sounds  are  prevalent  throughout  the 
Colstrip  area.  In  addition,  similar  or  more  scenic  landscapes  lie  nearby 
Colstrip  and  throughout  southeastern  Montana. 

Following  mining,  the  disturbed  land  would  be  contoured  into  gentler 
slopes,  with  fewer  knolls,  ridges,  coulees,  and  gullies,  than  the  topography 
of  the  premining  landscape.  Highwall  reduction  would  cut  into  some  of  the 
ponderosa  pine  covered  bluffs  along  the  southern  edge  of  the  permit  area.  The 
postmining  topography  would  thus  be  less  diverse  and  have  less  appeal  than  the 
premining  landscape.  Even  so,  no  unusual  or  distinctive  features  would  be 
lost . 

In  the  first  few  years  following  reclamation,  the  new  vegetation  would 
appear  similar  to  the  premining  vegetation.  Over  ten  to  twenty  years,  the 
vegetation  would  not  be  distinguishable  from  surrounding  unmined  land. 


IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 

Western  Energy  Company  would  mine  42.2  million  tons  of  coal  over  an  eight-year 
period  from  the  Area  B  extension;  1.8  million  tons  of  Rosebud  Coal  and  14.4 
million  tons  of  McKay  coal  would  not  be  recovered  from  the  extension,  owing  to 
limitations  on  present  technology  and  a  lack  of  markets  for  the  McKay  Coal. 

At  an  average  annual  coal  production  rate  of  5.3  million  tons,  about  4.4 
million  gallons  of  diesel  fuel  and  25  million  kilowatt-hours  of  electricity 
would  be  used  at  the  mine  each  year.  Total  direct  energy  used  to  mine  and 
ship  the  coal  to  Midwest  markets  would  amount  to  about  7  percent  of  the  energy 
equivalent  of  the  electricity  generated  from  the  coal. 
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The  mine  would  use  an  average  of  roughly  122  acre-feet  of  water  per  year. 
A  majority  of  this  water  would  be  lost  to  evaporation  and  therefore  would  not 
be  available  for  other  uses  downstream,  such  as  agriculture.  The  population 
associated  with  the  mine  would  require  an  average  of  about  109  acre-feet  per 
year . 

The  ground  water  that  passes  through  the  mine  spoils  would,  for  at  least 
several  thousand  years  after  mining,  be  of  poorer  quality  than  existed  prior 
to  mining.  One  spring,  in  the  northwest  corner  of  section  8,  would  be  removed 
by  mining.  Four  wells  would  also  be  removed  by  mining.  Western  Energy  would 
install  two  wells  to  replace  the  four  lost  during  mining.  The  company  would 
replace  the  spring  with  a  well  serviced  by  a  windmill. 


The  topography  of  the  extension  area  would  be  modified  during  mining,  but 
the  final  topography  would  approximate  the  premining  contours.  Over  the 
course  of  several  decades,  the  postmining  landscape  would  begin  to  blend  with 
the  surrounding  countryside.  The  existing  stratigraphy  would  be  permanently 
altered;  however,  the  stratigraphy  is  not  unusual  or  intrinsically  valuable. 


During  mining,  the  1,627  acres  that  would  be  disturbed  would  not  be 
available  for  grazing.  The  maximum  potential  loss  in  cattle  production  would 
total  about  500  head. 


Most  of  the  twenty-three  cultural  resource  sites  and  isolated  finds 
located  in  the  permit  area  would  be  destroyed  by  mining.  None  of  these  sites 
are  significant. 


Simr-TERM  USES  VERSUS  LCNG-TERM  P1CDUCTIVITY  OF  HIE  LANDS  AFFECTED  BY  MINING 

Coal  from  the  extension  of  Area  B  would  produce  electricity  and  considerable 
tax  revenues,  royalties,  and  jobs.  This  would  be  achieved  at  a  cost  of 
short-term  vegetative,  wildlife,  and  livestock  productivity  at  the  minesite. 


Over  the  long  term,  the  impacts  from  mining  would  not  decrease  surface 
water  quality  or  the  value  of  the  land  for  recreation,  scenery,  wildlife 
habitat,  or  livestock  production.  Ground  water  quality,  however,  would  be 
lower. 


Reductions  in  long-term  productivity  would  be  minimal  or  nonexistent. 
For  the  short-term,  maximum  potential  vegetative  productivity  of  the  reclaimed 
lands  would  probably  not  be  as  high  after  mining  as  what  could  have  been 
achieved  prior  to  mining  under  optimum  management.  The  slight  reduction  that 
could  occur  could  last  for  several  years,  caused  by  unavoidable  impacts  on 
soils.  Soil  impacts  would  include  disruption  of  natural  soil  profile  and  pore 
continuity,  reduction  of  infiltration  rates,  and  loss  of  structure,  organic 
matter,  and  microorganism  populations. 

The  coal  produced  from  the  extension  would  primarily  be  burned  in  mid- 
western  utility  plants  to  produce  electrical  energy. 
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Over  the  eight-year  life  of  the  mine,  Western  Energy  would  pay  a  total  of 
about  $156  million  in  taxes  and  royalties.  The  taxes  would  help  finance 
schools,  both  in  Rosebud  County  and  the  State,  and  would  pay  for  other  State, 
local,  and  Federal  government  expenses. 


Chapter  IV 


DENIAL  OF  THE 
PERMIT  AMENDMENT 


After  reviewing  Western  Energy's  mining  and  reclamation  plan,  the  Department 
of  State  Lands  must  take  one  of  the  five  alternatives  listed  in  the  intro- 
duction: (1)  approve  the  permit  amendment  as  proposed,  (2)  take  no  action, 
(3)  deny  the  permit  amendment,  (4)  selectively  deny  the  permit  amendment,  or 
(5)  approve  the  permit  amendment  with  stipulations. 

Chapter  III  described  the  impacts  of  approving  the  permit  amendment  as 
proposed.  The  impacts  of  the  second  alternative,  no  action,  would  be  the  same 
as  those  of  approving  the  permit  as  proposed.  The  impacts  of  denying  the 
permit  are  described  in  this  chapter.  The  impacts  of  the  remaining  two 
alternatives,  selective  denial  and  approval  with  stipulations,  would  fall 
somewhere  in  between  approval  as  proposed  and  denial. 

For  the  analysis  in  this  chapter,  several  assumptions  were  made.  These 
do  not  indicate  Department  policy  or  intentions;  they  provide  a  base  from 
which  to  project  impacts.  The  analysis  assumes  that  (1)  the  permit  amendment 
for  the  Area  B  extension  is  denied,  (2)  Western  Energy  Company  does  not  make 
up  for  the  coal  lost  in  Area  B  (5.3  million  tons  per  year  for  eight  years), 
and  (3)  all  future  applications  for  extensions  of  existing  mines  are  approved, 
including  applications  for  Rosebud  Mine  Areas  A,  C,  and  D.  The  future  actions 
of  the  Department  are  unknown.  But  these  assumptions  provide  an  illustration 
of  the  effects  of  one  of  the  alternatives  available  to  the  Department. 

Effects  on  the  Physical  Environment 

Denial  of  the  permit  amendment  would  leave  42.2  million  tons  of  Rosebud  coal 
in  the  ground.  The  overburden  that  lies  above  the  coal  seam,  as  well  as  the 
landscape,  surface  waters,  vegetation,  and  soils  would  remain  undisturbed. 

Mining  in  the  part  of  Area  B  already  permitted  (sections  3,  4,  9,  and  10) 
would  continue  to  change  ground  water  flow  directions  and  potential  ground 
water  elevations.  Denial  of  a  permit  amendment  would  eliminate  the  projected 
two-  to  threefold  increase  in  total  dissolved  solids  (TDS)  in  Area  B  ground 
water.  But  ground  water  generally  flows  from  the  west  and  southwest  through 
Area  B.  So  mining  in  Area  C,  on  the  south  side  of  the  East  Fork  of  Armells 
Creek,  would  eventually  (in  about  ten  years)  cause  such  a  two-  or  threefold 
TDS  increase.  If  both  Area  B  extension  and  Area  C  were  to  be  mined,  the  total 
increase  in  total  dissolved  solids  would  be  greater  than  two-  or  threefold. 
Exactly  how  much  greater  is  unknown,  although  the  increase  would  probably  not 
be  double  the  increase  of  mining  either  area  alone. 


IV-2  /  Denial  of  the  Permit  Amendment 


Total  suspended  particulate  concentrations  near  the  Area  B  permit  area 
boundary  would  decrease  if  the  permit  amendment  were  denied.  But  the  effects 
on  concentrations  in  Colstrip  would  be  small.  Air  quality  would  remain 
essentially  as  described  in  chapter  II. 

The  destruction  of  wildlife  habitat  by  mining  would  be  temporary  if 
reclamation  is  successful.  Even  so,  the  1,627  acres  of  habitat  now  contained 
within  the  disturbance  area  would  not  be  destroyed  if  the  permit  were  denied. 
Most  important,  the  amount  of  habitat  for  the  species  characteristic  of  upland 
grassland  habitats  would  remain  the  same.  Potential  nongame  bird  and  sharp- 
tailed  grouse  nesting  and  brooding  habitat  would  not  be  directly  disturbed.  A 
certain  amount  of  displacement  may  occur  through  increased  activity  on  other 
proposed  mine  areas. 

Denial  of  the  permit  would  stop  destruction  of  the  cultural  resource 
sites  found  within  the  disturbance  area.  Some  of  the  sites  located  in  the 
buffer  zone,  the  one-mile  band  around  the  permit  area,  are  significant  and  may 
be  subject  to  damage  from  mining  in  Areas  C  and  A. 


Effects  on  the  Social  and  Economic  Environment 

The  size  of  the  annual  average  work  force  for  the  Area  B  extension  would  be 
156.  (See  table  III-3.)  The  size  of  the  work  force  for  the  recently 
permitted  Area  C,  Block  1,  is  estimated  at  about  211.  Denial  of  the  Area  B 
extension  permit  amendment  would  eliminate  156  jobs,  or  about  74  percent  of 
future  mining  employment  and  income  growth  stemming  from  the  expansion  of 
Rosebud  Mine  into  Area  C.  The  reason  for  this  is  that  employees  from  Area  B 
would  be  transferred  to  C,  eliminating  156  of  the  211  new  jobs. 

Elimination  of  these  jobs  would  have  a  number  of  effects.  First,  Western 
Energy  Company's  mining  contractor  would  be  forced  to  lay  off  employees. 
Union  contracts  have  seniority  provisions,  so  the  most  recently  hired 
employees,  (those  hired  to  work  in  Area  C)  would  be  laid  off  first.  Recent 
and  projected  future  gains  by  Northern  Cheyenne  workers  in  mine  employment 
would  be  jeopardized  by  any  layoffs.  About  75  percent  of  the  community  land 
use  impacts  expected  to  arise  from  growth  of  the  entire  Rosebud  Mine  work 
force — impacts  such  as  land  consumed  for  housing  development — would  be 
eliminated.  The  increase  in  traffic  expected  from  more  jobs  would  also  be 
eliminated. 

The  population  of  the  Colstrip  area  would  be  reduced  by  denial  of  the 
permit  amendment.  The  population  low  projected  for  1987  would  be  slightly 
lower  than  indicated  in  chapter  III.  Further,  the  population  stemming  from 
Area  B  employment  would  not  exist  during  the  1984  to  1986  period,  years  of 
rapid  population  decline.  As  a  result,  the  stabilizing  effect  on  social  life 
(expected  to  be  provided  by  the  population  associated  with  Area  B)  would  be 
removed. 

Housing  and  medical  services  in  Colstrip  are  projected  to  be  inadequate 
through  1985.  Denial  of  the  Area  B  permit  amendment  would  lessen  but  not 
eliminate   the   inadequacy   of    these    services   and    facilities.      Other  services 
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that  are  now  adequate  or  in  surplus  would  remain  as  such.  After  1985,  fol- 
lowing the  completion  of  Colstrip  Units  3  and  4,  all  services  would  be  ade- 
quately supplied  and  some  would  have  surplus  capacity. 

Coal  mined  in  Area  B  is  shipped  by  train  to  midwestern  customers.  Denial 
of  an  amendment  for  Area  B  would  reduce  train  traffic  on  the  Colstrip  spur  by 
at  least  50  percent  and  as  much  as  80  percent. 
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Dwight  Bergeron,  Wildlife  Biologist 
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-  M.S.  Zoology,  University  of  North  Dakota,  1977 

Bill  Birchard,  Editor 

-  B. A.  Biology,  Colorado  College,  1976 

Thomas  Coefield,  Economist 

-  B.A.  Economics,  University  of  Montana,  1970 

John  Herrin,  Geologist/Hydrologist 

-  B.S.  Earth  Science,  California  State  University,  Long  Beach,  1974 

-  B.S.  Geology,  Northern  Arizona  University,  1976 
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-  M.S.  Sociology,  Utah  State  University,  1973 
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People,  Agencies,  and  Companies  Consulted 

The  following  agencies  and  companies  (other  than  those  cited  in  the  text) 
provided  information  used  to  analyze  Western  Energy's  proposed  permit 
amendment : 

Montana  Department  of  Commerce,  Helena,  Montana 

Montana  Department  of  Health  and  Environmental  Sciences,  Air  Quality  Bureau, 
Helena,  Montana 

Montana  Department  of  Highways,  Helena,  Montana 

Montana  Department  of  Institutions,  Helena,  Montana 

Montana  Department  of  Revenue,  Helena,  Montana 

Montana  Department  of  State  Lands,  Coal  Bureau,  Helena,  Montana 

Montana  Power  Company,  Colstrip,  Montana 

Northern  Cheyenne  Planning  Office,  Lame  Deer,  Montana 

State  Historic  Preservation  Office,  Helena,  Montana 

Sunlight  Development  Company,  Colstrip,  Montana 

U.S.  Department  of  the  Interior,  Office  of  Surface  Mining,  Denver,  Colorado 

The  Department  of  State  Lands  appreciates  the  assistance  of  Western 
Energy  Company  which  provided  the  EIS  team  with  information  on  the  proposed 
mine. 


Review  of  this  Statement 

In  accordance  with  the  Department's  regulations  governing  environmental  impact 
statements  (EISs)  ,  copies  of  this  draft  EIS  will  be  made  available  to  the 
public  for  comments  and  suggestions.  All  comments  received  will  be  carefully 
considered  in  the  preparation  of  a  final  EIS.  Written  comments  should  be  sent 
to  Commissioner  Dennis  Hemmer,  Department  of  State  Lands,  Capitol  Station, 
Helena,  MT  59620. 

The  draft  EIS  is  available  for  review  in  the  following  places: 

Montana  Department  of  State  Lands,   1625  11th  Avenue,  Helena,  Montana. 
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Big  Horn  County  Public  Library,  419  North  Custer  Avenue,  Hardin,  Mont. 

.     Miles  City  Public  Library,  1  South  10th,  Miles  City,  Montana. 

The  Rosebud  County  Library,  201  North  9th  Avenue,  Forsyth,  Montana. 

Parmley  Billings  Public  Library,  510  North  Broadway,  Billings,  Mont. 

Sheridan  County  Fulmer  Public  Library,  320  N.  Brooks,  Sheridan,  Wyom. 

A  limited  number  of  copies  are  available  on  request  from  the  Department 
of  State  Lands,  Capitol  Station,  Helena,  MT  59620. 


Five  hundred  copies  of  this  public  document  were  published  at 
an  estimated  cost  of  $4.04  per  copy,  for  a  total  cost  of  $2,020.27, 
which  includes  $1 ,445.27  for  printing  and  $575.00  for  distribution. 

These  printing  and  distribution  costs  were  paid  by  Western 
Energy  Company  pursuant  to  Title  75,  Chapter  1,  Part  2  MCA. 


